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ABSTRACT 
The Derivation and Validation of a Workable 
Food Listing System for Use in 
Evaluation of Food Consumption 
by 
Georgia C. Lauritzen, Doctor of Philosophy 
Utah State University, 1982 
Major Professor: Bonita Wyse, Ph.D., R.D. 
Department: Nutrition and Food Sciences 
Three separate food grouping systems were derived for diet 
v 
evaluation by utilizing a computer clustering program. System 1 was 
based on grouping of foods according to nutrient quality and quantity, 
system 2 was based on nutrient quality and frequency of consumption 
and system 3 was based on nutrient quality and kilocalories consumed. 
Defendable nutritional principles as well as knowledge of present 
nutritional concerns and eating habits of the U.S. population 
underpinned the derivation of the three systems. Over 4,000 
individual foods were condensed to approximately 325 groups. 
The three food grouping systems which were developed were 
compared for accuracy by calculating nutrients for a mean daily food 
record for a random sample of 126 adults in the National Food 
Consumption Survey. Percent error for each of 15 nutrients was 
calculated for each derived system as contrasted to the value which 
resulted from using individual nutrient values for discrete foods. 
vi 
In evaluating the 3 systems the most accurate comparison resulted 
from the system which was based on frequency of consumption. The 
results of the comparison indicated that 11 of the 15 nutrients which 
were determined were consistent in all systems. The exceptions were 
vitamin A, vitamin B12 , riboflavin and ascorbic acid. These 
inconsistencies can be attributed to the nature of the food sources 
and the nutrients themselves. 
It was demonstrated that fortified foods and food supplements 
which contain varying amounts of selected nutrients require individual 
treatment for accurate analysis. 
These results supported the hypothesis that a shortened dietary 
analysis system can be used without compromising accuracy. 
(311 pages) 
INTRODUCTION 
Life in the United States since the turn of the century has 
undergone drastic changes. The population has changed from a 
situation in which sufficient food to sustain life was a major concern 
to a condition where appropriate food selections to optimize health 
and the quality of life have become a central focus. Accompanying 
this change was a tremendous increase in scientific knowledge. The 
new information included facts concerning the role of food and 
nutrition in health, identification of specific vitamins and minerals 
and their physiological functions, and improved analysis of the 
nutrient content of foods. 
A recent report on family health released by General Mills, Inc. 
(1979) indicated that health was a subject of growing interest and 
concern in U.S. families. Health was given a high priority by today's 
family members when they were surveyed. At the same time this report 
showed that a majority of the test families felt that they were not 
well-informed on nutrition and diet. American family members appear 
to be more conscious of the need for good nutrition. 
Nature and Origin of Study 
The Food and Agriculture Act of 1977 specifies five areas of high 
priority in basic and applied research and nutrition education (USDA, 
1979). 
1. Human nutrition requirements. 
2. Composition of foods and the effects of agricultural 
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practices, handling, processing, and cooking on the nutrients 
they contain. 
3. Surveillance of the nutritional benefits provided to 
participants in the food programs administered by USDA. 
4. Factors affecting consumer food preferences and eating 
habits. 
5. Development of techniques and equipment to assist consumers 
in the home or in instructions in selecting food that 
supplies a nutritionally adequate diet. 
In consideration of these priorities, current research efforts have 
been set by the Department of Agriculture which focus on related major 
questions. In line with the fourth and fifth priorities above, the 
following questions have been asked. 
What factors shape people's eating habits? 
How do government intervention and nutrition education programs 
affect people's health, nutritional status, and performance? 
The report further stated that the purpose of nutrition education 
and information programs was "to communicate research-derived 
nutrition concepts and dietary guidance to consumers to help them make 
informed food choices and maintain diets which promote good health." 
The report goes on to say, "the need for analysis, evaluation, and 
testing is particularly acute in nutrition information and education 
programs. Research was needed to assess and interpret dietary 
behavior, knowledge, and attitudes which interfere with 
health-promoting food consumption practices. Ways need to be 
3 
identified to reach, appeal to, and motivate the general public and 
groups with special needs to adopt or sustain good dietary practices." 
The USDA 1977-78 Nationwide Food Consumption Survey (NFC Survey), 
(1980) indicated four nutrient intakes which were below the 1980 
Recommended Dietary Allowances (RDA) for various sex and age 
categories. These nutrients were calcium, iron, magnesium and vitamin 
B6 . Values for phosphorus, vitamin A and thiamin were reported in the 
90-99 percent level for young female categories, and the B12 values 
for females 75 years of age and over are also reported in the 90-99 
percent level. Intake for the nutrients for other sex-age groups were 
adequate. Protein, riboflavin, niacin, and vitamin C intakes for all 
22 sex-age groups met the RDA. 
The energy intakes in kilocalories (kcal) which were reported by 
the individuals in the NFC Survey showed a decreasing trend when 
compared with the 1965 NFC Survey. Reported energy intakes for 
individuals on the average were 15 percent below the median value 
published in the 1980 Recommended Dietary Allowances (RDA) (National 
Academy of Sciences, 1980). For women 23 to 34 years, the average 
energy intake was about 1600 kcal with an RDA of 2,000 kcal, and for 
men in the same age group the intake was 2400 kcal with 2700 kcal as 
the RDA. The lower energy intakes, if valid, indicated that certain 
subgroups of the population were unable to meet the recommended 
dietary allowances of certain nutrients because of limited food 
intake. 
A report on the food and nutrition knowledge of homemakers 
conducted by USDA (1975) concluded from a total of 2545 interviews 
4 
that almost all respondents knew how to handle and store foods to 
maintain nutritional quality. At the same time, the daily food intake 
showed that only about three-fifths of all household members had 
intakes from all four basic food groups. In addition less than half 
of the respondents understood the need for a variety of foods and for 
varying amounts of food dependent on the age and sex of the members of 
the household. Most respondents thought in terms of specific food 
types needed rather than of a good assortment of foods in sufficient 
quantities. 
The USDA/HEW Dietary Guidelines (1980) were published in response 
to nutritional concerns expressed by governmental agencies and the 
public and provided additional nutritional information and 
recommendations for Americans and populations with food habits similar 
to people in the United States. These recommendations include: 
1. Eat a variety of foods 
2. Maintain ideal weight 
3. Avoid too much fat, saturated fat and cholesterol 
4. Eat foods with adequate starch and fiber 
5. Avoid too much sugar 
6. Avoid too much sodium 
7. If you drink alcohol, do so in moderation 
These guidelines were intended to provide healthy consumers with 
some valid information with which to make sound judgments on food 
choices in response to the confusion created by the massive amount of 
nutritional advice heard and seen frequently in newspapers, magazines, 
books, radio and television. 
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Statement of the Problem 
Accurate assessment of the nutrients in foods consumed appears to 
be basic to evaluating and understanding the nutritional status of the 
population. The procedure generally used for assessment of nutrients 
in foods is the tabulation of nutrient values from tables of food 
composition for various nutrients. Even with computers this procedure 
is time consuming, tedious and allows a large source of error. The 
development of workable techniques for use in evaluation of food 
consumption data is a major need in nutrition education. No problems 
can be identified and evaluated and no educational approaches can be 
initiated until consumed nutrients are determined. 
Purpose of the Study 
The purpose of this study was to develop, validate and compare 
tools for evaluation of food consumption data which were devised with 
a consideration of limited kilocalorie intake and the nutrient intakes 
of calcium, iron, magnesium and vitamin B6 which were below the RDA's 
as reported in the NFC Survey (1980). 
Objectives 
Objective I 
To derive three simplified systems for the estimation of 
nutrients in food consumped. 
A. System 1 was based on certain reference nutrients identified 
and delimited from the following food commodity groups: milk and milk 
products; meat, poultry, fish; eggs; dry legumes, nuts, seeds; grain 
products; fruits; vegetables; fats, oils and salad dressing; and 
sugars, sweets and beverages. 
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B. System 2 was based on the most frequently consumed foods in 
the United States. 
C. System 3 was based on the foods consumed in the United States 
which contribute the greatest number of kilocalories. 
Objective II 
To compare the results of the three simplified systems with the 
results of the traditional methods for calculating nutrient intakes of 
food consumed by calculating nutrient levels of a mean daily food 
intake of a random sample of 126 adults from the NFC Survey. 
Significance of the Study 
Traditionally evaluation of the nutrient content of foods 
consumed has been cumbersome and time consuming. It has been 
necessary to tabulate each nutrient value from food composition tables 
for each food and sum over the meal or the day or other specified time 
period. Shortened methods of dietary calculation have been suggested 
by other researchers which have weighted nutrient values used for 
calculations based on the prevailing food · consumption patterns 
(Donelson and Leichsenring, 1942, 1945). Determination of the 
weighted nutrient values for calculations have been arbitrary (Hunt, 
1918; Hawley, 1929). Any judgments in the three proposed systems were 
based on data obtained from the food consumption survey and tables of 
food composition. 
Definition of Terms 
Food Consumption - a total of all foods and liquids eaten over a 
specified period of time. 
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Dietary Analysis - evaluation of the total foods and liquids eaten 
according to the nutrients (carbohydrate protein, fat, vitamins, and 
minerals) contained. 
Nutrient Analysis - the process of evaluating food and determining the 
nutrients and amounts present. 
8 
REVIEW OF LITERATURE 
The analysis of nutrient intake in foods consumed is basic to 
understanding the adequacy of diets. Dietary analysis has 
traditionally been time consuming and tedious, especially for a diet 
with a wide variety of foods. Various attempts at shortening and 
updating the analysis process have been reported. As early as 1918 a 
new method of calculating food values was proposed (Hunt, 1918). This 
method included classification of foods into groups according to their 
nutritive value as follows: vegetables and fruits; protein-rich 
foods; cereals and breads; sugar and sirups; and butter, cream and 
other fats. 
Individual factors for protein and energy were determined for 
each of the groups. No procedures were given by Hunt on how the 
f actors were determined. It appeared, however, that the factors were 
influenced by consumption patterns since a discrepancy was noted in 
protein values when a diet was analyzed which was classified as higher 
in bacon consumption than the usual diet. Bacon was in the cream and 
other fat group. A complete listing of the groups and the factors 
used by Hunt is given in Appendix A. The pounds of food consumed in 
each of the groups were then either multiplied or divided by the 
factors. For example, the total pounds of fruits and vegetables 
consumed in a weeks period was mutiplied by the factor of 250 to give 
calories consumed. The number of total pounds divided by the factor 
of 70 would give the grams of protein consumed. Dried fruits and 
vegetables had to be treated differently by first multiplying the 
total pounds consumed by 6 to equalize the weight with that of fresh 
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or canned fruits and vegetables then calculating the calories and 
protein as for fresh or canned. The factors were adjusted for each 
group according to the composition of the grouped food. 
The purpose of the new technique was to provide a quick method 
for estimating protein and fuel values of "single meals, several days' 
rations, or other combinations of food materials." Hunt reported the 
accuracy was greatest with a varied diet and least accurate with a 
monotonous diet. 
Validation of Hunt's method was done by comparing values of a 99 
day dietary study by Ellen H. Richards, with values utilizing the 
shortened method. The results showed that protein values and energy 
values differed only by 2.5 percent. 
Comparison of this method as reported by Hunt with another 
dietary study made at Vassar College in March, 1918 showed a protein 
error of 6 percent and a calorie error of 2.5 percent. Hunt (1918) 
concluded that no apology was needed, even for a discrepancy of 8 or 
10 percent, since computing a dietary item by item always causes a 
lingering doubt as to its accuracy. 
Anton R. Rose proposed an abridged nutrient calculation for 
rations in quantity (Rose, 1920). He noted that it was fairly 
uncomplicated to calculate nutritive values from tables and that they 
yielded a very close approximation of the fuel value. He connnented, 
"These calculations, while relatively simple, are disconcertingly 
laborious." 
In the scheme proposed by Rose, foods were divided into seven 
classes based on nutrient composition. The data on composition were 
from the Laboratory Handbook for Dietetics and Food Products and from 
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the U.S. Department of Agriculture Bulletin 28. The procedure used was 
similar to Caroline Hunt's (1918) proposed shortened method for 
calculation. Both methods involved the use of factors for calculating 
total calories, protein calories and fat calories from weight. The 
seven classes and factors are listed on Table 1. 
Table 1. Rose's type class factors* 
Class 
Total 
Calories 
I 
II 
III 
IV 
v 
VI 
VII 
Cereals and cereal products 
Dry legumes and shelled nuts 
Vegetables and fruits 
Exclusively carbohydrate 
food (sugar, candy) 
Exclusively fat food 
Foods rich in fat and protein 
Animal foods not included in 
V and VI 
*Rose (1920) 
1620 
1580 
300 
1800 
3500 
315 
600 
Protein 
Calories 
2W 
400 
30 
60 
300 
Fat 
Calories 
40 
70 
3500 
160 
350 
Rose stated, "These factors have been calculated by methods to be 
detailed later, from averages of analyses which in the writer's 
opinion are most trustworthy ... " Rose recognized that it was 
important to take into account American dietary habits in determining 
factors. If large proportions of unusual food were used, factors had 
to be adjusted to adapt to this change. 
Rose noted that it was easier to deal with prepared foods by 
separating them into component parts; however, staple dishes such as 
bread, crackers, ice cream and bakery goods which were standardized 
could be included directly. He noted that it was impossible to fix a 
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composition standard for canned goods since the different brands of 
some vegetables varied over fifty percent in composition often due to 
variation of liquid, and the different amounts of added sugar in 
fruits. 
Additional information was also available by using Rose's system. 
Not only was the total energy value of food available, but the total 
available energy could be simply divided by the number of persons to 
achieve the energy per person. The total protein calories yielded the 
grams of protein available per man per day by dividing by the number 
of men and days. The fat calories plus protein calories then yielded 
the balance of calories for carbohydrate, by subtraction. This 
balance of calories also gave information on percentage of 
distribution of calories among the seven classes of foods which Rose 
used. The adequacy of calcium was determined primarily from the 
percent calories in the milk class. The percent of calories from the 
fruit and vegetable groups was a rough estimate of vitamin content. 
Rose also suggested that a high ratio of calories in the cereal and 
bean and peas groups indicated economy in the cost of food; a high 
ratio of calories in vegetables and fruits and sugars indicated a high 
food cost; a low ratio of calories in the milk group indicated 
probable deficiency in calcium; and a low ratio of calories in 
vegetables and fruits meant there was a danger of not supplying enough 
iron. Rose concluded by suggesting percentage of total calories to 
come from each of the groups as shown on Table 2 which would be a good 
criterion for a satisfactory ration as determined by this method. 
Table 2. Rose's good criterion for a satisfactory ration* 
Class 
Percent 
of total 
calories 
I Cereal & cereal products 35 
II Dry legumes & shelled nuts 3 
III Vegetables & fruits 15 
IV Carbohydrates (sugars, candy, 
jellies, jams) 9 
V Fat, lard, suet, butter 8 
VI Foods rich in fat & protein 
(milk & ice cream) 8 
VIII Other animal products (beef 
veal, pork, mutton, lamb, fowl, 
fish, eggs, cheese, skimmed 
milk) 22 
*Rose (1920) 
Permissible 
maximum 
45 
4 
18 
10 
9 
10 
25 
12 
Range 
minimum 
33 
2 
15 
8 
6 
5 
20 
In a brief historical sketch of dietary analysis as reported by 
Hawley (1929) it was reported that food investigations were recorded 
as early as 1797 in Europe with early food surveys of American 
families dating from 1875. Studies prior to 1929 were primarily 
concerned with cost of food rather than nutrient content. Hawley 
stated that the common dietary analyses involved the determination of 
energy and four to six food constituents. The short method of dietary 
analysis proposed by Hawley (1929) included calculations of energy, 
protein, calcium, phosphorus and iron. One hundred thirty-three foods 
were classified into ten groups which are shown in Table 3. 
The factors shown on Table 4 for group 8 were used for adjusting 
the protein, calcium, phosphorus, and iron values of each food in the 
group to meet the four values assigned to the group. These factors 
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Table 3. Hawley's classification of 133 foods used in short-cut 
method* 
Group 1 
Figs, dried 
Raspberries 
Carrots 
Okra 
Chard 
Grapefruit 
Rhubarb 
Group 2 
Pecans, in shell 
Plums 
Apricots, fresh 
Currants, fresh 
Apples 
Peppers, green 
Muskmelon 
Pumpkin 
Group 3 
Coconut, dried 
Raisins 
Apples, dried 
Bananas 
Clams (E.P.) 
Spinach 
Pineapple (E.P.) 
Group 4 
Citron, dried 
Figs, fresh 
Strawberries 
Rutabagas 
Cauliflower 
Oranges 
Lettuce 
Apricots, dried 
Grapes 
Pears 
Onions 
Beets 
Tomatoes 
Squash 
Watermelon 
Currants, dried 
Dates, dried 
Honey 
Dandelion greens 
Oysters (E.P.) 
Cabbage 
Cranberries 
Peas, dried Beans, dried 
Lentils, dried Beans, lima, dried 
Eggs Corn, fresh 
Beans, lima, green in pods 
Olives, green, pickled 
Parsnips 
Turnips 
Clams, in shell 
Kohlrabi (E.P.) 
Lemons 
Celery 
Potatoes, sweet 
Cherries 
B lac kb erries 
Peaches 
Eggplant (E.P.) 
Radishes 
Cucumbers 
Prunes, dried 
Tapioca 
Potatoes 
Mushrooms 
Beans, string 
Asparagus 
Beans, kidney, dried 
Chestnuts 
Peas, green, in pods 
Table 3 (continued) 
Group 5 
Lard 
Margarines 
Group 6 
Pork, salt 
Ham, smoked 
Pork 
Turkey 
Beef, dried 
Veal 
Group 7 
Cheese, American 
Cream, 18.5 percent 
milk fat 
Whey 
Group 8 
Peanuts, in shell 
Fish containing more 
than 5 percent fat 
Group 9 
Cocoa 
Cowpeas, dried 
Wheat, shredded 
Flour, rye 
Bread, wholewheat 
Group 10 
Macaroni 
Farina 
Bread, white 
Oils, table 
Jelly 
Bacon 
Goose 
Beef, corned 
Beef (A.P.) 
Fowl 
Cream, 40 percent 
milk fat 
Milk, skimmed, 
fresh 
Flour, buckwheat 
Cheese, cottage 
Almonds, in shell 
Chocolate 
Oatmeal 
Flour, wholewheat 
Hominy 
Bread, rye 
Butter 
Sugar 
Sausage 
Mutton 
Lamb 
Beef (E.P.) 
Liver 
14 
Milk, condensed 
Milk, whole, fresh 
Buttermilk 
Walnuts, English, in 
shell 
Fish containing less 
than 5 percent fat 
Hran, wheat 
Flour, graham 
Corn meal 
Bread, graham 
Flour, white Crackers 
Rice Coconut, fresh in shell 
Bread, Boston brown 
Based on foods as purchased except where noted as E.P. 
E.P. = edible portion 
A.P. = as purchased 
*Hawley (1929) 
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Table 4. Hawley's calorie and protein-mineral factors for 133 foods* 
Group 8 
Peanuts, in shell 
Flour, buckwheat 
Walnuts, English, in shell 
Fish containing more than 5% fat 
Cottage cheese 
Almonds in shell 
Fish containing less than 5% fat 
*Hawley (1929) 
Calorie 
4.0 
3.0 
1. 7 
1.0 
1.0 
0.7 
0.4 
Factors 
Protein-Mineral 
1.5 
1.0 
0.4 
0.4 
2.0 
2.0 
0.4 
were determined by first finding the amount of nutrients yielded by 1 
pound of each of the foods. The range of the 133 foods was about 90 
grams for protein, 1.4 grams for calcium, 2.3 grams for phosphorus and 
0.04 gram for iron. A few foods were outside of these limits, on the 
relative content of protein, calcium, phosphorus and iron. The result 
was ten groups defined as follows (Hawley, 1929, p. 8): 
"l. Foods that are relatively better sources of calcium than of 
protein, phosphorus, and iron; 
2. foods in which all of the nutrients are of about the same 
relative importance; 
3. foods in which iron is of relatively more importance than 
the other three nutrients; 
4. foods in which calcium is relatively low and the other three 
nutrients high; 
5. foods that are lacking or practically lacking in the four 
nutrients; 
6. animal foods in which calcium is relatively low, protein 
high, and phosphorus and iron intermediate; 
7. foods in which calcium is relatively high, iron low, and 
protein and phosphorus intermediate; 
8. foods in which protein and phosphorus are relatively high 
and calcium and iron low; 
9. vegetable foods in which calcium is relatively low, protein 
high, and phosphorus and iron intermediate; and 
10. foods in which protein is relatively higher than the other 
three nutrients." 
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After the classification into groups, nutritive values were 
assigned to each group. These are shown on Table 5. In group 1 the 
protein and mineral values are based on the vegetables that "play an 
important part in the diet; namely, carrots, turnips, lettuce, celery 
and parsnips." Group 2 nutritive values were based on s~eet potatoes, 
group 3 on dried fruits, group 4 on dried beans and peas, group 5 on 
butter, group 6 on beef, group 7 on whole milk, group 9 on oatmeal and 
group 10 on white flour. Group 8 nutritive values were determined by 
trial and error method. 
The next step in determining the factors was to calculate the 
factors as shown in Table 4 for each food. The factors were 
determined by dividing the actual chemical composition figures for the 
food by the nutritive values assigned to the group in which that food 
occurred. Use of the system required multiplying the number of pounds 
consumed of each food times the factors, to give calorie-pounds and 
protein-mineral-pounds for each food. These columns were totaled for 
each of the ten groups then multiplied times the nutritive values as 
shown in Table 5. 
Hawley's short method of calculating nutrients was evaluated by 
calculating 121 records of food consumption. Forty-seven of the 
records collected by the survey method were records of the food 
consumed by farm families during one year; 50 were weekly dietaries of 
family groups; and 24 were weekly dietaries of institutions. The 
results showed energy values within 5 percent of the long method and, 
in 85 percent of the cases, for the 4 nutrients. Only 3 records or 
about 2 percent caused differences greater than 10 percent in the 4 
17 
nutrients. The study also included comparison of the time required in 
the 2 methods and showed that the short method saved on the average 42 
Table 5. Hawley's nutritive value of groups per calorie-pounds and 
protein-mineral pounds* 
Group 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Energy 
calories 
300 
200 
1000 
1600 
3500 
1000 
300 
500 
1600 
1600 
*Hawley (1929) 
Protein 
gm 
4.0 
5.5 
15 .o 
60.0 
4.5 
70.0 
15 .o 
90.0 
60.0 
51.0 
Cal-
cium 
gm 
0.200 
.075 
.100 
.300 
.070 
.041 
.550 
.200 
.300 
.100 
Phos-
phorus 
gm 
0.16 
.16 
.40 
.80 
.07 
.75 
.42 
1.02 
1. 70 
.42 
percent of the time necessary for the long calculations. 
Iron 
gm 
0.0020 
.0019 
.0090 
.0140 
.0010 
.0110 
.0010 
.0050 
.0170 
.0045 
Berryman and Chatfield (1943) proposed a short method for 
calculating the nutritional content of dietaries which could be used 
where large numbers of individuals were concerned, such as the Army 
and Navy. These authors noted that the determination of nutritive 
values over a period of time for such large number of individuals was 
tedious and nearly impossible. They expressed a need for a rapid and 
fairly accurate method of determining approximate nutritive values of 
diets in the United States during the period of World War II. This 
method was based on grouping of foods into classes on the basis of: 
1) similar nutritive content; 2) special functions of foods in the 
diet, and 3) the unique contribution of a food to the value of the 
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diet. Foods were classified on these bases into 15 classes with 
weighted nutritive values for the various classes of food as shown in 
Table 6. The intake in pounds per day per man for each food class 
were determined by using the amount purchased, then dividing by the 
number of men served then multiplied times the weighted nutritive 
values. 
The weighted nutritive values assigned to each food class were 
based on food consumption patterns of the Army which were determined 
by studying representative menus for 6 months. The percentage of each 
food consumed was assessed. For example, the consumption of beef was 
determined to be 18.86 percent of the entire intake of the group 
"meats, fish and poultry." It was also determined that cabbage 
comprised 22.11 percent of the "leafy green or yellow vegetables." 
The percentage contribution of each food in the food group determined 
the food pattern which became the basis for the group nutritive 
values. The food composition data used was developed for about 150 
foods which were used in the largest quantities in Army Field Ration 
A. The main source of composition data was the Bureau of Home 
Economics summaries of acceptable source material. For the remaining 
70 items, consisting chiefly of food mixtures and items consumed in 
small quantities, values from standard published tables were used. 
The nutritive values take into account the loss in weight due to 
refuse and inedible material; however, weight losses in preparation, 
table waste and vitamin destruction during long storage, cooking and 
serving are not provided for. 
The total weights of each food class were then multiplied times 
the weighted nutritive values and totaled. The validity of this short 
Table 6. Berryman and Chatfield's short method of computing nutritive value of ration.* 
Nutrients per pound of food groups "as purchased" (based on food prescribed 
for U.S. Army May-October, 1941). 
Group 
Meats, fish & poultry 
Eggs, fresh 
Milk products (equivs.) 
Butter 
Fats, other 
Grain products 
Legumes, dry 
Sugars and syrups 
Vegetables, leafy 
green or yellow 
Tomatoes 
Citrus fruits 
Potatoes, white 
Vegetables, other 
Fruits, other than citrus, 
fresh and canned 
Fruits, dried 
Total 
Car-
Ca lo- Pro- bohy-
ries tein Fat drate Ca 
1120. 
635. 
360. 
3320. 
3900. 
1370. 
1630. 
1680. 
150. 
130. 
140. 
330. 
180. 
290. 
1280. 
gm 
65. 
52. 
16. 
3. 
l. 
40. 
97. 
l. 
7. 
5. 
2. 
8. 
6. 
2. 
12. 
gm 
95. 
46. 
21. 
367. 
432. 
14. 
15. 
o. 
1. 
1. 
l. 
o. 
l. 
1. 
2. 
gm mg 
2. 41. 
3. 218. 
25. 556. 
2. 73. 
3. 2. 
270. 160. 
276. 538. 
420. 37. 
30. 145. 
26. 61. 
32. 91. 
73. 30. 
37. 102. 
69. 34. 
302. 245. 
Vit. 
p Fe A 
mg mg 
719. 9.8 
I.U. 
120. 1 
848. 10.9 4,040. 
1,020. 
.9 14,970. 
120. 
427. 
73. 
9. 
482. 
1968. 
16. 
.9 
. l 
5.5 
40.7 
2.2 
20. 
10. 
o. 
152. 3.5 14,750. 
160. 2.6 3,860. 
66. l. 2 90. 
186. 2.8 150. 
173. 1.9 180. 
51. 1.3 1,940. 
452. 18.0 8,320. 
Ribo-
Thia. fla-
min vin 
mg 
1.872 
.83 
.11 
.01 
.013 
l.00 
2.40 
.oo 
.29 
.36 
.23 
.34 
.12 
mg 
• 771 
l.45 
.74 
.04 
.01 
.29 
l. 33 
.oo 
.24 
.20 
• 07 
• 19 
.22 
.09 .17 
.47 l.63 
Nico-
tinic-
Acid 
mg 
22.9 
. 2 
.4 
.5 
.2 
4.2 
12.5 
.o 
2.7 
2.2 
1.5 
4.5 
. 9 
1.4 
6.6 
Ascor- -
bic 
Acid 
mg 
3. 
o . 
4. 
o. 
o. 
o. 
o. 
o. 
91. 
78. 
118 . 
38 • 
49 • 
24. 
o. 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-
1 when liver is used add 125 . 000 I.U. vitamin A and 15.56 mg. of riboflavin per pound of liver. 
2
use this figure only when the combined weight of the lean pork cuts (viz., fresh and cured ham, pork 
loin and chops, Boston butt, and shoulde r) is 15% or more of the weight of the meat group. When the 
combined weight is less than 15%, compute the thiamin thus: [wt. (in lbs.) of lean pork cuts X 5.9) plus 
[wt. (in lbs.) of all other meat X 1.0) is quantity of thiamin in milligram in the entire group. 
3
when enriched flour and bread are not used, count thiamin in the entire group as only 0.59 mg. per 
pound (based on "straight" flour): no changes need be made in other nutrients (unless riboflavin is added 
to enriched flour) . 
*Berryman and Chatfield (1943) 
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method was tested by evaluating three monthly menus then comparing the 
results to the evaluation of the same menus by the conventional 
method. The results were reported only for errors which were greater 
than ± 3 percent. The thiamin value appeared to be overestimated in 10 
of the 15 rations studied. The factors of 1.87 mg thiamin per pound 
of meat consumed was valid if the pork consumption was about 15 
percent of the total meat; however, if pork consumption was far below 
the 15 percent level, the factor of 1.87 resulted in an overestimate 
of thiamin consumption. Ascorbic acid was rarely overestimated by 
more than 10 percent. Seasonal consumption of fresh leafy green and 
yellow vegetables caused variation in ascorbic acid estimates. The 
values for riboflavin estimated by the short method came within 5 
percent of the estimated value by the long method. 
These authors concluded that for appraising Army Field Ration A, 
the short method of calculating was adequate and a valuable timesaver. 
They further suggested that its application elsewhere might require 
adaptation to fit the food pattern of the group under investigation. 
Donelson and Leichsenring (1942) proposed a short method for 
dietary analysis which included estimation of calories, protein, 
calcium, phosphorus, iron, vitamin A, thiamin, ascorbic acid and 
riboflavin. They anticipated that nicotinic acid would be added when 
sufficient data became available. For this analysis foods were 
classified into groups according to the composition differences as 
well as the similarities. The vegetables were divided into six groups 
and the fruits into four groups with a total of 30 groups for all 
foods as shown on Table 7. Factors for each of 9 nutrients were 
determined on the basis of .•. "values for the most commonly occurring 
Table 7. Donelson and Leichsenring's food composition table for short method of dietary 
analysis.* 
Vitamins 
As-
Cal- Vit. Thia- corbic Ribo-
ories Prot. Ca p Fe A min Acid flavin Approximate Measure 
gm. gm. gm. mg. I.U. mg. mg. mg. 
1. Cereals: refined 65 2.0 0.02 0.03 0.3 15 15 1 sl. white or light rye bread1 
1 roll; 2/3 c. ckd. or 1 c. 
prep. cereal; 3 soda crax; 
1 griddle cake 
2. Cereals: whole grain 75 3 . 0 0.01 0.05 0.8 100 30 1 sl. W.W. I dark rye, or en-
or enriched 
riched white bread; 2/3 c. 
ckd. or 1 c. prep. cereal or 
'2 c. prep. bran; 2 Graham crax 
3. Dairy products: butter 35 210 1 tsp. 
4. Dairy products: cheese, 
Cheddar type 120 6.0 0.22 0.18 0.3 750 10 130 1 cu . in. cheese 
5. Dairy products: cheese, 30 6.0 0.02 0.08 20 1 rounded tbsp. 
cottage 
6. Dairy products: cream 215 3.0 0.11 0.09 0.2 ll25 20 2 105 3/8 c. coffee cream; 4 tbsp. 
whipped cream; 1/8 qt. ice 
cream 
7. Dairy products: custard 147 6.3 0.14 0.13 0.8 550 85 2 285 '2 c. 
8. Dairy products: eggs 80 6.5 0.03 0.ll 1.4 750 75 175 1 med. 
9. Dairy products: milk 135 6.0 0.21 0.17 0.4 335 90 4 380 1 (6 oz.) gl. whole milk (for 
and cocoa 
skim or buttermilk deduct 60 
cal. and all vit. A) 1 1 tea-
cup cocoa (all milk) 
N 
f--1 
Table 7. (continued) 
Vitamins 
As-
Cal- Vit. Thia- corbic Ribo-
ories Prot. Ca p Fe A min Acid fl av in Approximate Measure 
gm . gm. gm. mg. I.U. mg mg. mg 
10. Desserts 310 4.0 0.03 0.07 0 . 5 215 30 2 65 "2 c. pudding; 4 med. cookies; 
1 med. pc. cake; 1 doughnut; 
1/6 pie (all varieties except 
custard) 
11. Fats 90 0.5 0.01 0 . 2 10 5 10 l strip bacon; 2 tsp. fat; 2 
tbsp . gravy; 1 tbsp. may on-
naise 
12. Fish 85 14.0 0.02 0.17 0.7 1 med. serv.; "2 c. (salmon, 
tuna, lobster, shrimp, etc.) 
13. Fruits: citrus 40 0 . 02 0.02 0.2 150 100 50 60 l med. orange; "2 med. grape-
fruit; "2 c. juice 
14. Fruits: dried 105 1.0 0.03 0.03 1.5 125 40 60 1 oz. I 3-4 dates; 1"2-2 small 
figs; 4-5 prunesi "2 c. raisins 
l!?. Fruits: fresh and 65 1.0 0.01 0.02 0.6 90 50 8 45 "2 c.; 1 med. fruit (for sweet-
canned ened, add "2 serv. sweets) 
16. Fruits: yellow 50 1.0 0.02 0.02 0.5 2475 45 8 70 "2 c . fresh or ckd. peaches or 
apricots; "2 cantaloupe 
17. Legumes 105 6.5 0.03 0.15 2.7 150 165 '2 c. ckd. navy, Lima or soy 
beans; dried peas 
2'2 oz. N 18. Meat: beef, lamb, veal 150 20.0 0.01 0.20 3.0 20 150 140 1 med. serv.; N 
19. Meat: liver 80 12 .0 0 . 01 0.22 4.9 4500 215 1320 1 small serv., all varieties 
Table 7. (continued) 
Vitamins 
As-
Cal- Vit. Thia- corbic Ribo-
ories Prot. Ca p Fe A min Acid flavin Approximate Measure 
gm. gm. gm. mg. I.U. mg. mg. mg. 
20. Meat: luncheon 65 3.0 0.04 0.6 1 frankfurteri 1 sl. or l1i oz. 
cold meats (sausage, minced 
ham, dried beef, luncheon 
roll, etc.) 
21. Meat: pork 165 18.5 0.01 0.18 2.6 420 140 1 med. serv.; 21i oz. 
22. Nuts 100 3.0 0.01 0.06 0.3 35 75 50 1i oz.; 8-15 halves Eng. walnuts 
16 peanuts; 12-15 almonds; l 
tbsp. peanut butter 
23. Sweets: candy, sugar 60 1 tbsp. sugar, jelly I jam, 
and syrup, soft drinks syrup or honey; l serv. pl. 
Jello1 i. small choc. bar1 1 
(6 oz.) bottle soft drink 
24. Sweets: molasses and 50 0.05 0.01 1.5 1 tbsp. 
sorghum 
25. Vegetables: cabbage 30 1.5 0.05 0.03 0.4 55 105 70 100 2/3 c. ckd., 1 c. raw 
26. Vegetables: leafy green 25 2.0 0.10 0.05 2.8 20,000 125 24 350 1i c. ckd., 1 c. raw spinach, 
chard, leafy lettuce, or 
greens (turnip, beet, dande-
lion and others) 
27. Vegetables; other green, 50 2.0 0.03 0.04 1.0 1,990 140 9 105 1i-2/3 c. ckd. green beans, 
and yellow carrots, peas, sweet potato, N 
or yellow squash w 
Table 7. (continued) 
Vitamins 
As-
Cal- Vit. Thia- corbic Ribo 
ories Prot. Ca p Fe A min Acid fl av in Approximate Measure 
gm. gm. gm. mg. I.U. mg mg. mg. 
28. Vegetables: other 40 1.0 0.03 0.04 0.5 100 65 7 65 "2 c. ckd. beets, corn, onions, 
parsnips, rutabagas, or sum-
mer squash; 1/8 head lettuce1 
2 stalks celery 
29. Vegetables: potato 115 2.0 0.01 0.06 1.0 45 130 10 65 l med.1 "2 c. mashed; 10 pc. 
French fried 
30. Vegetables: tomato 20 1.0 0.01 0.03 0.4 850 90 22 50 l med.; "2 c. ckd.; "2 c. juice 
Food mixtures, such as macaroni and cheese, Spanish rice, chow mein, creamed vegetables, soups, etc., should be 
classified on the basis of the kind and approximate amount of the foods in the combination. 
*Donelson & Leichsenring (1942) 
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foods in a series of dietaries" (Donelson and Leichsenring, 1942). No 
other information was given about the food consumption patterns which 
were used for weighting the nutritive values. Certain of the foods 
were weighted according to the frequency of consumption in the 
dietaries. For example, it was observed from the dietaries that 
oranges were consumed at least twice as frequently as grapefruit. The 
nutritive value of oranges was multiplied by two before the means were 
derived. Other food groups were weighted in an identical manner. 
The application of the short method utilized the number of 
servings rather than the number of pounds of food consumed. The 
serving size was that defined by Bowes and Church as reported by 
Donelson and Leichsenring (1942). The nutritive values for each food 
group were then multiplied by the number of servings. 
The accuracy of the method was tested by calculating nutritive 
values for a one-week dietary record for 24 individuals. A high 
degree of accuracy was indicated for the short method. The 
statistical analysis showed that the differences in the two analyses 
observed were due to the random sampling, and no real differences were 
observed between the two methods. No deviations in the average values 
produced by the two methods were greater than 2 percent. 
Further analysis of the method calculating nutritive values for a 
one-day dietary record of 34 students was made. The coefficients of 
correlation obtained between the two methods were not as high as those 
secured for a week's record of daily means, however, the coefficients 
of correlation for the 2 methods on the one-day records were highly 
significant. 
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The authors cautioned that the best agreement of the two methods 
of analyses was greatest when a varied diet was used. Comparison of 
the time needed for the calculations of the two methods resulted in a 
reduction of 40 percent for the short method. 
Donelson and Leichsenring (1945) subsequently revised the food 
composition table values used in the prior study and incorporated new 
information, taking into account losses during cooking and including 
three additional nutrients--carbohydrate, fat and niacin. The 
accuracy of the new values was tested on three-day dietary records. A 
high degree of accuracy was shown for the new method since no 
deviations greater than 2.5 percent were observed. 
In 1951 these same authors again revised the values on their 
tables adding new information and taking into account the improved 
general economic status which resulted in marked changes in food 
consumption habits in the United States (Leichsenring and Wilson, 
1951). Testing of the two methods was conducted on two series of 
three-day records with no deviation as great as 2.5 percent between 
the two methods. 
The application of a short method for calculating nutritive value 
of food in institutions was proposed by Clark and Cofer (1962). These 
authors discussed automatic data processing equipment and the 
availability of nutritive value of foods in a ready-to-eat form on a 
per serving basis as well as per pound of food as purchased. The 
nutritive values used were from USDA Agriculture Handbook No. 8 and 
Nutritive Value of Foods (Clark and Cofer, 1962). 
Grouping of foods with similar nutritive value and function was 
the basis of the short methods of dietary analysis. Compromise was 
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made in developing the grouping since foods could be good sources of 
several nutrients. Clark and Cofer (1962) dealt with all nutrients 
for which food composition data were available at the time - calories, 
protein, fat, carbohydrate, calcium, iron, vitamin A, thiamin, 
riboflavin, niacin and ascorbic acid. Foods were grouped into 11 
classes - milk, cheese, ice cream; meat, poultry, fish; eggs; dry 
beans, peas, nuts; flour, cereals, baked goods; potatoes, citrus 
fruit, tomato; dark green and deep yellow vegetables; other vegetables 
and fruits; fats and oils; sugars and sweets as. The weightings given 
to foods in each group are shown on Table 8. 
Vitamin A showed the greatest variability of all nutrients. The 
consumption patterns of liver accounted for the differences in the 
comparison. When liver consumption in an institution was more than 1 
percent of the total meat, poultry and fish, vitamin A was 
underestimated. When no liver was consumed, there was a small 
overestimation of vitamin A. When no pork was consumed there was an 
overestimation for thiamin. The authors also noted that the amount of 
food at the point of issue which was used in the calculations might 
not be the same as actual food ingested. In summary, it was 
suggested that the greater the variety of foods used, the better was 
the evaluation by the short method. 
A food selection guide incorporating current American eating 
habits was published by Pennington (1976). The primary purpose of 
this guide was to identify "index nutrients" or key nutrients based on 
the theory that if the key nutrients were consumed, all other 
essential nutrients would most probably be consumed. The system also 
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Table 8. Clark and Cofer's comparison of mean daily values obtained 
with long* and short methods of dietary calculation, for 
food issues in three institutions.* 
Vit. Ascor-
Food Pro- Cal- A Thia- Ribo- Nia- bic 
Method Energy tein cium Iron Value min flavin cin Acid 
Institution li calories gm. gm. mg. I.U. mg. mg. mg. mg. 
Short method 2,480 91 1.07 15.l 8,800 1.33 2.09 16.0 94 
Long method 2,380 94 1.02 15.8 12,600 1.29 2.18 18.3 90 
Short method as 
per cent of 
long method 104 97 105 96 70 103 96 87 104 
Institution IIi 
Short method 2,920 114 1.18 20.l 10,800 1.66 2.34 21.6 97 
Long method 3,090 119 l.04 18.7 9,800 1.56 2.30 24.1 92 
Short method as 
per cent of 
long method 94 96 113 107 110 106 102 90 105 
Institution IIIF 
Short method 2,460 91 1.40 13.9 5,800 1.41 2.42 . 14.8 96 
Long method 2,550 94 1.39 14.0 6,300 1.45 2.35 14;0 97 
Short method as 
per cent of 
long method 96 97 101 99 92 97 103 106 99 
*Item-by-item calculation 
iBased on food issued for two weeks 
FBased on food issued for one week 
*Clark and Cofer (1962) 
. ' 
.. 
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-, 
29 
served a second purpose -- providing a crude estimate of the nutrient 
content of recorded diets and therapeutic menus. 
For this system minilists of foods were developed using 202 foods 
most commonly consumed in the United States. These foods were 
determined by use of "various food survey and food preference reports 
and studies •.. " (Pennington, 1976). Similar foods were grouped 
according to nutrient composition and an index food from the group was 
chosen to represent the groups. Foods from the group could be 
substituted directly for the index food. 
The foods were grouped according to the commonly recognized 
nutrients on a serving-size basis. The substituting functions on the 
assumption that the nutrient variation of any one nutrient in any one 
food is greater than the variation of the means of that same nut/'\rient 
in all the foods included in the group. 
Certain cautions about application of this system were mentioned. 
The accuracy of data for some nutrients, especially for trace minerals 
could not be fully documented. Also, the key nutrients were accurate 
indicators only as they occurred naturally. Any key nutrient which 
had been added to enrich or fortify a product did not accurately 
reflect the other nutrients. 
The accuracy of use of the method was tested by calculating 
nutrients in 48 one or two-day recall diets from 22 pregnant or 
post-partum teenage girls, and in one or two-day recall diets of 45 
children. The percentage error was obtained by comparing the original 
diet nutrient values to substituted diet nutrient values. The error 
ranged from -3.8 percent for vitamin B6 to 4.1 percent for riboflavin 
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for the diets of the teenagers. The range for children's diets was 
from -5.0 percent error for vitamin A to +2.2 percent for potassium. 
The frequency of over- and underestimation showed that for the 
teenager diets 49 percent of the nutrients were underestimated, 47 
percent overestimated, and 4 percent unchanged. For the children's 
diets 51 percent of nutrients were underestimated, 40 percent 
overestimated and 9 percent unchanged. It was concluded that the 
minilist substitutions could give a quick assessment of nutrients 
accompanied by little loss of accuracy. 
32 
for system 2 and for system 3. The data were partitioned into 
clusters with a center for each cluster. Each cluster consisted of 
foods which were similar in nutrient composition. The similarity was 
determined by the method of construction of the clusters in each of 
the systems. The centers of each cluster were artificial data, as in 
the case of system 1, or actual food composition data, as in system 2 
and system 3. The center data for all systems was used to represent 
the nutrient composition of a food in the cluster. 
The three food grouping systems which were developed were 
compared for accuracy by calculating nutrients for a mean daily food 
record for a random sample of 126 adults in the Nationwide Food 
Consumption (NFC) Survey. Percent error for each of 15 nutrients was 
calculated for each derived system as contrasted to the value which 
resulted from using individual nutrient values for discrete foods. 
Description of Data Base 
The primary source of food composition data in this country is 
the Agriculture Handbook No. 8, Food Composition (1975). The Human 
Nutrition Center, Agricultural Research Service of the U.S. Department 
of Agriculture is responsible for issuing and expanding and improving 
these food data. These food composition data are used extensively in 
evaluating dietary intake and food composition surveys. 
The data base used for this study was compiled and used to 
evaluate the 1977-78 USDA Nationwide Individual Food Consumption 
Survey (NFC). Values for 12 nutrients from Agricultural Handbook 8, 
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Composition of Foods, (1975) were used. In addition new and revised 
data which have been published or will be published by the Human 
Nutrition Center, USDA were added such as for vitamin B6 , magnesium 
and vitamin B12 • A total of fifteen nutrients included: 
kilocalories, protein, fat, carbohydrate, calcium, iron, magnesium, 
phosphorus, vitamin A, thiamin, riboflavin, niacin, vitamin B6 , 
vitamin B12 and as qropic acid. Data were included for 4,366 foods 
which were reported to be consumed in the NFC Survey. This data tape 
is available from Consumer Nutrition Center, Hyattsville, MD. 
The data were based on nutrients per 100 kilocalories. 
Preliminary clustering experiments showed that the nutrients per 100 
kilocalories showed the data in a form which was easily applied in 
nutrition education. The nutrients presented in this manner grouped 
foods together with concentrated nutrients for kilocalories or with 
less dense nutrient content for kilocalories. The use of nutrients 
per 100 kilocalories also reflected more realistically a common 
portion size. The use of nutrients per 100 grams presented the 
nutrients somewhat out of perspective for some of the foods. For 
instance, a 100 gram portion o.f meat would be considered a commonly 
consumed portion while 100 grams of bread would be more than 3 slices 
and 100 grams of lettuce would be about half a medium size head. The 
use of nutrients per average serving size was also considered. There 
is no universally agreed upon "average" size for most foods. The 
number of ounces of milk which is considered as a serving depends on 
the size of the glass used )which could vary from 4 to 16 ounces. The 
presentation of nutrients per 100 kilocalories required caution in 
34 
dealing with foods such as dehydrated products; however, there were 
fewer exceptions in the expression of nutrients per 100 kilocalories 
than any other option. 
Description of the Procedures 
System 1 
Commodity groups. System 1 utilized a list of all 4,366 foods 
which were reported consumed by individuals in the USDA NFC Survey 
(1980). The foods were classified into commodity groups by a 
predetermined coding system used by the Human Nutrition Center. Each 
food had a seven digit code where the first digit identified the major 
food group. There were nine major food groups which include: 
1. milk and milk products 
2. meat, poultry, fish and mixtures 
3. eggs, mixtures, and substitutes 
4. dry legumes, nuts and seeds 
5. grain products 
6. fruits 
7. vegetables 
8. fats, oils and salad dressings 
9. sugars, sweets and beverages 
Four of the groups which contained a large number of varied individual 
foods (milk, meat, grain, and vegetable) were further divided into 
subgroups. Appendix B contains a complete list of the groups and 
subgroups. 
All strained and baby foods were eliminated from the list since 
the comparison was on only adult diets and the deletions simplified 
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reference nutrients for each group or subgroup were determined. A 
complete list appears in Appendix B. Fat and carbohydrate were used 
as reference nutrients for some groups which were considered as good 
sources of either. Carbohydrate was used as a reference nutrient for 
all milk groups, bread, bean, fruit, vegetable, fats (including all 
salad dressings), sweets and beverage groups. In addition to the 
kilocalorie concern, one of the Dietary Guidelines for Americans 
recommended avoiding too much fat. To keep kilocalories within a 
narrow range and to accurately estimate fat, fat was designated as a 
reference nutrient for milk and dairy, meat, eggs, beans, breads and 
fat groups. Calcium was used as a reference nutrient for all milk 
subgroups since these groups are the only excellent source of calcium 
in the diet and since calcium intakes for some age/sex groups are less 
than the recommended intakes according to the NFC Survey (1980). Iron 
was another nutrient which did not meet the recommended allowance for 
all age/sex groups. The food groups where iron was a reference 
nutrient were bread, meat, fish, eggs, legumes, fruit and vegetables. 
Insufficient or marginal vitamin A intakes have also been 
reported for some groups. Vitamin A was designated as a reference 
nutrient for all of the fruit and vegetable groups. Vitamin B6 was a 
reference nutrient for all meat groups, and asorobic acid was a 
reference nutrient for the fruit and vegetable groups and the beverage 
group. 
Acceptable nutrient ranges for each nutrient in each food group 
were determined based on the mean and standard deviation of that 
particular nutrient for all foods in the commodity group. These 
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values are shown in Appendix C. In addition, the resulting clusters 
were carefully scrutinized to determine if reasonable foods were 
grouped together. In some cases cutoff limits were altered up or down 
to group foods together which have been traditionally grouped 
together. For example, the cutoff for fat in the fluid milk group was 
set at 2 gm which meant that all foods in one cluster would have no 
greater variance than 4 gm of fat. This resulted in clustering of 
whole milk and whole milk products into one cluster, lowfat milk and 
lowfat milk products into one cluster, and skim milk and skim milk 
products into one cluster. In the milk subgroup which contained cream 
and cream products, the fat cutoff limits were set at 1 gm to give a 
finer delineation in cream products. 
System 2 
System 2 was constructed by determining the centers for each 
cluster first, then clustering was determined by the centers. The 
same list of 4366 foods as consumed by individuals in the NFC Survey 
(1980) were sorted according to frequency of consumption. The 400 
most frequently consumed foods were used for centers. Foods from all 
commodity groups were included in the 400. The top 400 foods 
represented 84 percent of the total kilocalories consumed. Manual 
examination of the 400 foods indicated foods which were similar. Some 
of the foods described had identical food composition data. These 
duplicate foods were deleted from the list. Also deleted from the 
list were foods with nutrient values which were within one-half of a 
standard deviation, based on all 400 foods, of another food. These 
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deletions resulted in 309 foods which were identified as centers. A 
complete list of centers and clusters is in Appendix D. 
All other foods were assigned to clusters by associating them to 
the center with nutrient composition which was most similar to the 
actual food value. Similarity was measured by computing the sum of 
the squares of the differences of the corresponding nutrient values 
for the food and the center. The following formula represented the 
defined similarity. 
Similarity = L (center - food) 2 
If the foods and centers are visualized as points in a vector 
space whose axes corresponds to the nutrients, then the measure of 
similarity was the square of the straight line distance between the 
food and the center. The food was then assigned to the cluster which 
contains the center to which it is closest. 
System 3 
System 3 was derived in an identical manner to system 2. The 
list of 4366 foods consumed as reported in the NFC Survey (1980) were 
sorted according to the foods which contributed most of the 
kilocalories. The 400 foods which contributed the greatest number of 
kilocalories were carefully examined to eliminate any duplicate foods 
or foods which had nutrient values within one-half of a standard 
deviation, based on the 400 foods, of another food. This elimination 
process resulted in 331 foods which were then used for centers. A 
complete list of system 3 centers and clusters is shown in Appendix E. 
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Comparison 
A random sample of 126 individuals was drawn from the individual 
food consumption data of the NFC Survey. All individuals were from 
the 19-51 age bracket, were from Region I which was the Northwest 
region, and reported a full three-day record. The average daily 
nutrient intake of the individual foods consumed for each individual 
was used to calculate nutrient values according to the three derived 
systems and compared with the estimates values utilizing nutrient 
values for each discrete food item. In order to minimize variance due 
to individual differences, the sample was limited to adult groups in 
only one region with only a full three-day record. 
Revision of System 2 and System 3 
When the three systems were used to estimate nutrient intakes and 
were compared with the nutrient values obtained when with individual 
discrete foods were used, a large (> 13.4 ) percent error (difference 
between derived nutrient estimate and nutrient estimate based on 
discrete foods) was found to exist for vitamin A, riboflavin and 
vitamin B12 in System 2 and 3. Five new centers were added to system 
2 and one new center was added to system 3. All 4366 foods were then 
reclustered according to the additional centers. 
Table 9. Comparison of system 1. 
NUTRIENTS 
Carbo- Magnes- Phos- Vit. Thia- Ribo- Vit. Vit. Ase. 
Kcal Protein Fat hydrate Calcium Iron ium phorus A min flavin Niacin 86 812 Acid 
True 1691 68.1 76.7 168 .3 633 10.9 237 1043 4714 1.10 1.46 17.5 1.28 4.53 84 
System 1 2837 87.3 104.2 331.4 1288 29.6 1588 2115 5375 1.41 2. 23 64.4 1.49 4.80 89 
Percent error 
System 1 67.8 28.2 35.9 96.9 103.3 171.6 570.0 102.8 14 .o 28.3 52.7 268.0 16.4 5.9 5.9 
Table 10. Comparison of systems 2 and 3. 
NUTRIENTS 
Carbo- Magnes- Phos- Vit. Thia- Ribo- Vit. Vit. Ase. 
Kcal Protein Fat hydrate Calcium Iron ium phorus A min flavin Niacin B6 Bl2 Acid 
True 1932 81. 7 88.9 187.3 709 13.0 263 1203 5428 1.22 1.67 20.2 1.48 5.38 87 
System 2 1951 81.4 89.5 192. 7 721 13.2 267 1200 4698 1.22 1.61 20.4 1.46 3.97 86 
System 3 1981 83.9 90.7 193.7 705 13.3 254 1246 8747 1.24 1.99 21. 7 1.51 10.95 83 
Percent error 
System 2 1.0 -0.3 0.7 2.9 1. 7 1.3 1.3 -0.3 -13.4 -0.1 -3.9 1.4 -1.3 -26.3 -1.9 
System 3 2.5 2.7 2.0 3.4 -0.5 2.5 -3.4 3.6 61.l 1.3 19.l 7.6 2.2 103.4 -5.2 
Nutrients per 1000 kcal 
True 1000 42.3 46.0 96.9 367 6.7 136 623 2810 0.63 0.87 10.4 o. 77 2.79 45 
System 2 1000 41. 7 45.9 98.8 369 6.7 137 615 2409 0.62 0.82 10.5 0.75 2.03 44 
System 3 1000 42.3 45.8 97.8 356 6.7 128 629 4416 0.62 1.01 11.0 0.76 5.53 42 
Percent error 
System 2 o.o -1.3 -0.3 1.9 0.7 0.3 0.4 -1.2 -14.3 -1.1 -4.8 0.4 -2.3 -27.0 -2.8 
System 3 0.0 0.1 -0.5 0.9 -3.0 0.0 -5 . 8 1.0 57.2 -1.2 16.2 4.9 -0.3 98.4 -7.6 
Table 11. Comparison of systems 2 and 3 after ·revision. 
NUTRIENTS 
Carbo- Magnes- Phos- Vit. Thia- Ribo- Vit. Vit. Ase. 
Kcal Protein Fat hydrate Calcium Iron ium phorus A min flavin Niacin B6 Bli Acid 
True 1932 81. 7 88.9 187.3 709 13.0 263 1203 5428 1.22 1.67 20.2 1.48 5.38 87 
System 2 1951 81.4 89.4 192.2 721 13.2 267 1199 4698 1.22 1.61 20.4 1.46 4.03 86 
System 3 1969 82.5 90.l 193.6 710 13.0 258 1222 6189 1.23 1.77 20.8 1.48 6.71 84 
Percent error 
System 2 1.0 -0.3 0.6 2.6 1. 7 1.3 1.3 -0.3 -13.4 -0.3 -3.7 1.3 -1.3 -25.0 -1.9 
System 3 1.9 1.1 1.3 3.4 0.2 o.o -1.9 1.6 14 .o 0.6 5.7 3.1 0.2 24.7 -3.7 
Nutrient per 1000 kcal 
True 1000 42.3 46.0 96.9 367 6.7 136 623 2810 0.63 0.87 10.4 0.77 2.79 45 
System 2 1000 41. 7 45.8 98.5 369 6.7 137 615 2408 0.62 0.83 10.5 0.75 2.07 44 
System 3 1000 41.9 45.7 98.3 361 6.6 131 620 3143 0.62 0.90 10.6 0.75 3.41 43 
Percent error 
System 2 0.0 -1.3 -0.4 1.6 0.6 0.3 0.3 -1.3 -14 .3 -1.3 -4.7 0.3 -2.3 -25.8 -2.9 
System 3 0.0 -0.8 -0.6 1.4 -1.8 -1.9 -3.8 -0.4 11.8 -1.4 -3.7 1.2 -1. 7 22.4 -5.5 
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percent error for each nutrient in each system. The information on 
Table 3 is the same data for systems 2 and 3 after slight revisions. 
System 1 
The nutrient values as calculated utilizing system 1 showed the 
greatest percent error for any of the systems. Only the values for 
vitamin B12 and ascorbic acid were within acceptable limits. Both of 
these nutrients were calculated in system 1 with a 5.9 percent 
overestimate. The balance of the nutrients ranged from 14.0 percent 
for vitamin A to 570 percent overestimate for magnesium. All of the 
errors by use of system 1 were overestimates. 
System 2 
The results of comparison of system 2 with the true values shown 
on Table 2 indicated only two nutrients with unacceptable percent 
error. Vitamin A was underestimated by 13.4 percent, and vitamin B12 
was underestimated by 26.3 percent. All other nutrient errors for 
system 2 were between -3.9 and 2 ~ 9 percent. 
System 3 
System 3 when compared to the true values showed overestimation 
for vitamin A of 61.1 percent, for riboflavin of 19.1 percent, and for 
vitamin B12 of 103.4 percent. All other nutrients varied between -5.2 
and 7.6 percent error for system 3. 
Nutrients per 1000 kilocalories 
The results are also presented as nutrients per 1000 
kilocalories. The data on Tables 9 and 10 showed the values for 
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system 2 and system 3 as calculated on the 1000 kilocalorie basis. 
This presentation shows an underestimation of 14.3 percent for vitamin 
A, and of 27.0 for vitamin B12 when system 2 was used. All other 
nutrient errors ranged from -2.8 to 1.9 percent. System 3 results 
showed overestimates of 57.2 percent for vitamin A, 16.2 percent for 
riboflavin and 98.4 for vitamin B12 . All other nutrient errors for 
system 3 ranged from -7.6 to 4.9. 
Results after Revision of System 2 and System 3 
The data of Table 11 showed the comparison of systems 2 and 3 
after revisions were made. The approximate percent errors which were 
cited above for system 2 remained unchanged. The revision of a single 
cluster in system 3 reduced the percent error for vitamin A from 61.1 
percent to 14.0 percent and the error for vitamin B12 from 103.4 
percent to 24.7 percent. The riboflavin error was reduced from 19.1 
percent to 5.7 percent. 
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DISCUSSION 
Purpose of the Study 
The purpose of the study was to develop three shortened methods 
for dietary analysis and to compare the three systems with the true 
values of nutrients. The first system was based on grouping of foods 
according to commodity food groups and the nutrient content. The 
second system was based on frequency of consumption of foods, and the 
third system was based on foods which represented the most 
kilocalories consumed as reported in the USDA NFC Survey. 
Methods and Procedures 
The first system was developed by use of a computer clustering 
program which utilized the food commodity grouping system commonly 
used by USDA. This grouping separated foods into groups or subgroups 
which had nutrient similarities, i.e. dairy foods which contain 
calcium as a common nutrient. Reference nutrients were selected for 
each group or subgroup, and acceptable cutoff limits were set for 
these reference nutrients. The computer program then sorted through 
the 3498 foods for which nutrient data were available and assigned 
each food to a cluster. The nutrient values used to represent all 
foods in that cluster were a mean of the group. 
The second system was developed by utilizing a clustering program 
which was based on the use of the most frequently consumed foods. All 
foods were clustered according to the similarity of the nutrient 
content of each food to the nutrient content of one of the frequently 
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consumed foods designated as the center. All foods in that cluster 
were represented by the nutrient value of the center food. 
The third system was also developed by use of a clustering 
program. The groups were clustered according to the nutrient content 
of foods which contributed the greatest number of kilocalories 
consumed as reported in the NFC Survey. 
All three systems were compared by calculating the nutrient 
content for a random sample of food records of adults in region 1 of 
the NFC Survey by each of the systems. The nutrient values as 
calculated by each of the systems were then compared to the true 
values and percent error was calculated. 
System 2 and system 3 were slightly revised with the addition of 
new centers, all foods were reclustered then again compared by the 
same procedures. 
Major Findings 
System 1 
The percent error for all nutrients for system 1 was greater than 
for either system 2 or system 3. All of the errors were 
overestimations and ranged from 5.9 percent for vitamin B12 and 
ascorbic acid to 570 percent for magnesium. Only the values for 
vitamin B12 and ascorbic acid were within acceptable error limits. 
System 2 
The percent error for system 2 compared with the true values for 
all nutrients except vitamin A and vitamin B12 ranged from -3.9 to 
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2.9. The error for vitamin A was 13.4 percent underestimation and for 
vitamin B12 was an underestimation of 26.3 percent. 
System 3 
The range of error for system 3 was -5.2 to 7.6 percent for all 
nutrients except vitamin A, riboflavin, and vitamin B12 • Vitamin A 
was overestimated by 61.1 percent, riboflavin overestimated by 19.1 
percent and vitamin B12 overestimated by 103.4 percent. 
Nutrients per 1000 Kilocalories 
The report of the same data on the basis of nutrients per 1000 
kilocalories indicated the same trends. System 2 showed 
underestimations of 14.3 percent for vitamin A and of 27.0 percent for 
vitamin B12 . All other nutrients ranged from -4.8 to 1.9. The data 
for system 3 showed overestimates of 57.2 percent for vitamin A, 16.2 
percent for riboflavin, and 98.4 percent for vitamin B12 . All other 
errors ranged from -7.6 to 4.9. 
Comparison of Systems 2 and 3 After Revision 
Five centers were added to system 2 with the anticipation that 
the clusters would minimize the percent error for vitamin A and 
vitamin B12 . No change in percent error for either of the nutrients 
was shown. 
After revision of system 3 clusters, the vitamin A error was 
reduced from 61.1 to 14.0 percent. The vitamin B12 values were 
reduced from 103.4 to 24.7 percent. Riboflavin error was reduced from 
19.1 percent to 5.7 percent. 'All of these errors were 
overestimations. 
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The same trends were shown by using nutrients per 1000 
kilocalories. No change was reported for system 2, and system 3 
showed reduced error percentages for vitamin A from 57.2 to 11.8 and 
riboflavin from 16.2 to 3.7 and for vitamin B12 from 98.4 to 22.4 
percent after revision of the clusters. 
Ascorbic Acid 
The mean error for ascrobic acid was underestimated by 1.9 
percent for system 2 and by 3.7 percent for system 3 and would be 
considered as acceptable error limits. However, the variance observed 
on ascorbic acid values for individuals was frequently much larger 
(20-30 percent). 
Discussion 
System 1 
The percent error for all nutrients in system 1 as compared to 
the true values was generally very large and ranged from 5.9 to 570.0 
percent. All of the values were positive numbers or overestimations. 
The kilocalories were overestimated by 67.8 percent. After 
consideration of the three systems, it was concluded that system 1 
would require a great deal of refinement and revision to bring all of 
the values into acceptable limits. Both system 2 and system 3 
appeared to be much closer to the true values and more reasonably 
modified. Therefore, it was concluded that system 1 should be 
eliminated. 
The comparison of system 1 to the true values is reported on 
Table 9. A modified data base was used for system l; therefore, the 
so 
true values as reported for the comparison of system 1 differ from the 
true values as reported for the comparison of systems 2 and 3. 
Acceptable Limits of Error 
Acceptable limits of error was defined by Hunt (1918) as eight to 
ten percent. The results of Hawley's study (1929) had a 7 percent 
error for energy and 10 percent error for protein, calcium, phosphorus 
and iron. Other studies have reported errors from 2.5 to 10 percent 
(Berryman and Chatfield, 1943; Donelson and Leichsenring, 1942, 1945; 
Donelson and Wilson, 1951; Pennington, 1976). Any error in this study 
which exceeded 10 percent was considered unacceptable. Any error in 
the range of 5 to 10 percent was also of concern. Acceptable limits 
for error were generally defined as being less than -5 percent. 
Nutrient Consistency 
The result in this study indicated that 11 of the 15 nutrients 
which were calculated in system 2 and system 3 were consistent in the 
two systems. The exceptions were vitamin A, vitamin B12 , riboflavin 
and ascorbic acid. 
These same observations were made by Windham et al. (1981). It 
was noted by Windham that the nutritional quality of food consumed as 
reported in the USDA NFC Survey by various age-sex groups is very 
consistent with the exception of vitamins A and C. The inconsistency 
of vitamin A and vitamin C was noted as being variations in food 
preferences and selection rather than insufficient availability of 
these nutrients in the food supply. The statistical analysis as 
reported indicated that differences in mean nutrient intakes were 
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extremely high vitamin B12 and some foods contained no vitamin B12 . 
The value reported for all foods in that cluster was 32.75 mg of 
vitamin B12 which is an extremely high level since liver was the 
center. This cluster also contained carrots, spinach, chard, pumpkin 
and mustard greens, which contain no vitamin B12 , but the center value 
was reported. The inclusion of one of the vegetables with the false 
vitamin B12 value could create an error several hundred times the 
actual amount. Shellfish are a high source of vitamin B12 . The 
sample of 126 individuals in the NFC Survey used for comparison were 
from region I which was the Northeast region of the United States. 
Although shellfish consumption was slightly higher in region II the 
South, the consumption pattern accentuated the possible error. 
Ascorbic acid. The mean error for ascorbic acid for system 2 was 
-1.9 and for system 3 was -3.7. These values appear to be within 
acceptable limits; however, the individual erros were commonly between 
+20-30 percent. As is the case with vitamin A and vitamin B12 , the 
food sources show a great deal of variance. For ascorbic acid, 
however, the sources of error are not as evident. For example, a 
reported cluster value for ascorbic acid which is in error by only 3 
or 4 mg, if reported for two foods during the day, can cause a 10 to 
15 percent error on the Recommended Dietary Allowance of 60 mg. The 
large individual errors reported for ascorbic acid cancelled out when 
averaged over 126 individuals. 
Riboflavin. The error reported for riboflavin in system 3 was an 
overestimation of 19.1 percent. System 2 gave an error of -3.9 
percent which was within an acceptable error limt. Other studies have 
54 
shown that riboflavin consumption closely parallels calcium 
consumption and is linked to the total consumption of milk (Windham, 
1981). System 3 was based on the foods consumed in the NFC Survey 
which contributed the most kilocalories. Whole milk was the single 
food which contributed more kilocalories than any other. The first 32 
clusters in system 3 contained milk or dairy foods as centers. Since 
milk values for riboflavin are higher than for any other group of 
foods, these center riboflavin values gave false high figures for 
riboflavin for other foods in the cluster. 
Nutrients per 1000 Kilocalories 
The results of the comparison were presented according to actual 
nutrients including kilocalories consumed as well as according to 
nutrients per 1000 kilocalories. The presentation of the results by 
nutrients per 1000 kilocalories gave information concerning the 
quality of the diet and has been shown to be a valuable tool in making 
judgments as to the adequacy of a diet (Windham, 1981). The same 
trends are shown as when the error is reported for actual values even 
though the percentages are somewhat different. The results as 
reported according to nutrients per 1000 kilocalories also indicated 
vitamin A, vitamin B12 , ascorbic acid and riboflavin as being less 
consistent. 
Revision of System 2 and System 3 
System 2 contained several clusters which included foods with 
extremely high amounts of vitamin B12 . The center values in some of 
these clusters were zero for vitamin B12 . Three new centers were 
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added for the purpose of causing a more definitive clustering of the 
vitamin B12 foods. One center was added to represent the highly 
fortified cereal products and one center to represent alcoholic 
beverages other than beer. The added centers are shown in Appendix D 
as clusters 310 to 314. The entire data file was then reclustered 
according to the old centers plus the five new centers. The dietary 
records of the 126 individuals were then recalculated according to the 
new clusters. No changes in any of the mean nutrient values were 
seen. 
It was evident from scanning the individual dietary records that 
one cluster was responsible for a great amount of error in system 3 
for vitamin A and vitamin B12 . The addition of a single cluster 
addition to system 3 caused the separation of the high vitamin A foods 
into vegetable and animal sources, thus separating the high vitamin 
B12 foods. The recalculation of the 126 dietary records using the 
revised system 3 reduced the errors for vitamin A, vitamin B12 and 
riboflavin substantially. The differences for one individual are 
shown in Table 12. 
Table 12. Results of revision of system 3 for individual #86. 
% error before revision 
% error after revision 
511.6 
-8.7 
NUTRIENT 
Vit. A 
229.6 
-11.6 
Ribo. 
96.4 
-0.3 
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Although most individual errors were not as drastically reduced as the 
one in Table 12, the overall effect was to reduce the error. 
The revision yielded some further insights into the source of 
error for riboflavin in system 3. Since the error for calcium did not 
parallel the error for riboflavin, it suggested that the riboflavin 
sources other than milk are likely the source of error. In fact, the 
same cluster change which drastically improved the error for vitamin A 
and vitamin B12 also reduced the riboflavin error. 
Fortified Foods 
There was a tendency for the fortified cereals and food 
supplements to be scattered throughout the clusters in all of the 
systems rather than clustered together in a few groups. The computer 
clustering system appeared to have difficulty in deciding exactly in 
which cluster to place the fortified products particularly since there 
are varying degrees of fortification of various nutrients. Most of 
the fortified products had low membership functions for the clusters 
which indicated a low nutrient similarity to the center food. 
Pennington (1976) also noted that the consumption of highly fortified 
products might require separate handling. With the introduction of 
more fortified foods there is an increased need for defined treatment. 
Summary and Conclusions 
A need exists in nutrition education for a reliable shortened 
method of dietary analysis. Any actions to improve or change food 
habits depend on an accurate assessment of food consumption. This 
study considered three methods for shortening dietary analysis, each 
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derived from a different orientation. System 1 was based on grouping 
of foods according to nutrient quality and quantity, system 2 was 
based on nutrient quality and frequency of consumption, and system 3 
was based on nutrient quality and kilocalories consumed. System 2 
appeared to fill the need for a reliable shortened method to a greater 
extent than either system 1 or system 3, based on the errors reported 
in calculating food intakes. 
Recommendations 
The accuracy of the dietary analysis systems for most nutrients 
is very consistent. Vitamin A and vitamin B12 are less consistent and 
yield a greater error when calculating dietary records with system 2. 
Further inspection of the clusters and the addition of other centers 
for refinement of the vitamin A and vitamin B12 values is recommended. 
Attention should also be given to the consumption of fortified foods 
and dietary supplements. 
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Appendix A 
Hunt's Quick Method of Calculating Food Values* 
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APPENDIX A 
Hunt's Quick Method of Calculating Food Values* 
Group I. Vegetables and Fruits 
Sub-Group I-A. Fresh and canned vegetables and fruits 
Record the weights as purchased of all fresh vegetables, 
including potatoes and other tubers, salad vegetables, greens, etc.; 
all fresh fruits, including berries and melons; and all canned 
vegetables and fruits except those to which much sugar has been added. 
The last mentioned are really sweet sand should be classed in Group 
IV. 
Sub-Group I-B. Dried fruits and vegetables 
Record the weights as pruchased of all dried fruits (raisins, 
dates, figs, prunes, apples, apricots, etc.) and all dried vegetables 
except soy beans. 
Multiply the weight of the dried vegetables and fruits by 6 to get the 
approximate weight before drying, and add to the weight of the fresh 
fruits and vegetables. To determine fuel value multiply the total 
number of pounds by 250. To determine protein divide the total number 
of pounds by 70. 
Group II. Protein-Rich Foods 
Sub-Group II-A. The less watery 
Record the weights as purchased of all meats (except salt pork 
and bacon), poultry, game, fish, canned sea foods, eggs, cheese of all 
kinds, including cottage cheese purchased as such, peanuts, peanut 
butter and dried soy beans. 
Sub-Group II-B. The more watery 
Record the weights of milk, also skim milk, and buttermilk, if 
purchased as such, oysters, fresh or canned, and other sea foods 
unless canned. 
Divide weight of 
etc., in II-A. 
pounds by 900. 
by 7. 
milk, etc, by 4 and add to the weight of meat, fish, 
To determine fuel value multiply the total number of 
To determine protein divide the total number of pounds 
Group III. Cereals, Bread and Other Bakery Goods 
Sub-Group III-A. Dry cereals 
Record the weights of all flours, meals, dry breakfast foods, 
rice, hominy, samp, buckwheat, macaroni, tapicoa, pop-corn, crackers, 
etc. 
Sub-Group III-B. Bread and other bakery goods 
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Record below the 
cake, cookies, except 
and not made at home. 
weights of all bread, rolls, pies, doughnuts, 
the candy-like kinds that are purchased as such 
Chestnuts as purchased belong in this group. 
Take three-fourths of the weight of the bakery goods which represents 
roughly the amount of cereal or similar substance they contain and add 
to the weight of the dry cereals, etc., in III-A. To determine 
protein divide total number of pounds by 9. To determine fuel value 
multiply total number of pounds by 1600. 
Group IV. Sweets 
Sub-Group IV-A. Sugar 
Record the weights of all sugars; granulated, pulverized, lump, 
brown, maple, etc. 
Sub-Group IV-B. Sirups, Jellies, Candies, etc. 
Record the weights of sirups, molasses, honey, jam, jelly, 
preserves, candy and candy-like cakes and cookies. 
Take three-fourths of the weight of sirups, etc. which represents 
roughly the amount of sugar they contain, and add to the weight of the 
sugars in IV-A. To determine fuel value multiply the total number of 
pounds by 1800. There is practically no protein in any of these 
foods. 
Group V. Fatty Foods 
Sub-Group V-A. Butter and other fats 
Record the weights of butter, butter substitutes, lard, suet, 
oil, all cooking fats purchased as such, bacon, salt pork, shelled 
nuts, sauces, peanuts 
Sub-Group V-B. Cream, ice cream, etc. 
Record the weights of cream, ice cream, unsweetened chocolate in 
the cake, and such foods as nuts in shell, which have a high 
percentage of fat but not so high as the foods in V-A. 
Take one-fourth of the weight of the cream, etc. and add to the weight 
of the butter, etc. in V-A. To determine the protein divide the total 
number of pounds by 30. To determine the fuel value multiply the 
total number of pounds by 3400. 
*Hunt, (1918) 
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Appendix B 
Commodity Food Groups and Subgroups for System 1 
Appendix C 
Variables Used in System 1 
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Food Group Variable Cutoff Number of Foods Number of Clusters 
Poultry 3(fat) 2 gm 
6(iron) 0.5 
13 (vit. B6) 0.1 169 7 
Organ meats, 3(fat) 3 gm 
sausage, lunch- 6(iron) 1.0 mg 
meat, spreads 13 (vit. B6) 0.1 120 15 
Fish & shell- 3(fat) 2 gm 
fish 6 (iron) 0.5 mg 
13 (vit. B6) 0.1 mg 321 30 
Eggs 3(fat) 2 gm 
6 (iron) 0.5 mg 15 4 
Dry legumes, 3(fat) 3 gm 
nuts, seeds 4 (carbo) 5 gm 
6 (iron) 0.5 mg 
13 (vit. B6) 0.1 mg 161 36 
Yeastbreads, 3(fat) 2 gm 
rolls, quick- 4(carbo) 5 gm 
breads 6 (iron) 0.3 mg 243 8 
Cakes, cookies 3(fat) 2 gm 
pies, pastries 4(carbo) 5 gm 
6(iron) 0'.5 mg 321 8 
Crackers, 3(fat) 3 gm °' (X) 
snacks, pan- 4(carbo) 8 gm 
cakes, pasta, 6(iron) 3.0 mg 234 9 
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2 ·" b1 3,~ >,7 q;o 119 0,4 ll IOQ Ui o.~1 0,15 O,l O,Ol 0. 27 I 6320900 MILK1Vl~/ART,SriT:O i?o 7 7b 11,s s,o 96,7 111 0,1 lb 13q I bl O,n3 0,21 o,o 0 ,Cl~ 0. 11 I 752dOI O ~HO~,CK,'~IJ FH 2.l 2'1 q •I ~. 3 22,q al '.4 Ja I CIO 1'~ 0,10 0. t 0 0,7 0,45 o,oo 24 
ClUSTt:R 7 
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Htll llOL ?RO f AT CHO CA H '1G p A THJ RIO NIA flb 812 c 
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CLUSTER 10 
f'\fH KCAL PRO r.i.r CHO CA F£ l'G p A THI RIB l<IA 1111 612 c 
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: HfH KCAL PRO f4T CHO CA H I MG p 4 THI RI ti llU 811 812 t 
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221"\0o PHK SPRIDS Pl/~SQ 100,0 2b 4 4;7 a;s o;o 2 0;1> s ab 0 c" 0 0,05 o,e 0,14 0, 15 0 l!>1~ ~ 21 POJ; f\ l lJ:: GtJ E Io ol 23 3 o,7 b.'1 0,2 10 O,b 5 47 0 o,nl 0, 11 1. 4 O, 11 I, 12 0 ?.~2 < •J 2 tlill OG·; A, LE2 ~t •Q"I 5 ,() 251 o,o b;~ I, o 5 0,'1 b bO ~ o,03 0,08 l,'1 0,0'1 I, 15 7 513 02~1 [;~fA{' 1 ~ .1A~t l·q 257 a. o l. I 16. 3 II 1. 0 15 b2 0 o.~9 0,12 0. 'I 0,041 o,oo 0 
CLUSIE~ ;s 
l'~M HAL PRO f.t.T CHO C4 f[ !'r; p A THI RJB ril A Bo 812 c 
2UJ ~•~D C H X, ~ TT?O,FRV,~/SK I JO,? ?e<i 1;e b~O 1;1 7 o;s 7 5 11 3~ o.~4 0,07 2:4 o, 1 I 0,10 0 2~ll' l l5 C 1:~· : , f\ T.i1J 1 Fl<if0 10~,o ? 8 '1 1,0 b,O 3,3 7 o,s 1 54 3~ o.~u 0,01 2,u 0, 11 0,10 0 l41 U~ ]2 CHX SK ,~lTfR, NO SK 10,2 2M; Hl 1 41 S,3 2,0 q O,b q Id 14 n. '.'4 0. 0'1 2,7 0 t 12 0, 1 t 0 2 " 1 "''~2 CHt !:l l". 1ff.IY, 1IO SK IQ o2 2€8 10 ,41 5,l ?,o q 0,1> '1 bl lu o.~4 0. 0'1 2,7 0. 12 0, 11 0 2w1 1·''1 ti CHX tl~ , d ri/ ll ~, :tO Sr< I '1 o2 ~s-.5 I G, ~ S,3 <,o q O,b 9 b I 1~ 0' ".'~ 0. ~'1 2,7 0. 12 O, 1 t 0 2qvl •'l c .. x (1 ~:·T~S< eA Tf PY la ob C'l8 7. 3 ?,~ 3,2 7 o,s 7 Qq 3<; O,n4 0,07 1,q o,os o,oi; 0 2~ l l• I "8 ( tit I),; ~ TtS~ fL/H>Y 11 o<I 2HS '1,5 ;,~ 1,4 b o,s 6 b2 3;, o,pl o ,nu 2.4 0, 11 o, 1 t 0 2S2! n jl ;:.;x ~ilA"•Kf J ~ Tf fl 7 d l l O? 11,0 8,2 I I 7 2 0,3 I 0 52 lo 0,02 0,03 1, 7 o,os 0,07 0 2Bn!1 "0U~t M(. • T L.(;t•'" bo3 2iin b, 4 1,0 2.5 15 0 1 6 b 51 44 o.~2 o,os 1,0 0. 11 0,55 0 Za; Q<1~ 1 Cnx ~1.r.,ns10, ,1 H. s~ s.o ?.'1 0 q,3 (,. 7 o;o 5 0 1 G 7 52 Si. o, ~I o,oq 2,l o, I 4 0,10 0 ~41 u~ 11 Cl<> wr.,6P1..c,w15-< o;,o 2~0 ~.l n 1 7 o.o 5 o,q 7 52 Su n,~I o,oq 2,1 0,141 0,10 0 2'• 1 oe t •J c ... w ""! ••G r~f S 5, 0 2GP 'l. l b . 7 o;o 5 o,u 1 52 Sq 0. 01 o,oa c.l O,tq o,to 0 2~l'·OOq C1 • 'L1R 0\0Vl:.q 4ob zqs s. 7 0,1 q,7 b QI S I II b2 S} o,nu ~.os I; 3 0' 12 O,Ob 0 27Q~~Q2 nA~/P~RK S•L~ D u. 1 28e 41,b e.5 I. I b 0,b 5 12 le; 0 .11 0,05 0,6 0 .11 o, 11 I 
CLUS lt~ 5q 
1o1E~ KCAL PRO fAT CHO CA FE 11G p l THI RIB ~IA Bb 812 c 
cUt 111 i! 3 C•ilX, ;;R , 'l~tF ll,SKtN I IJ~ . q 21;, I 0 , 0 s;o 1;e b o;s q b7 li 0. •)l 0,0b l; o· O,lq 0, 11 0 
2 4 1D qu 7 C Hx ,B ~Dt~ ,Y~ EJ~ S~~ 1 Oil, IJ 271:> 10:0 '>,~ 11 a 
" 
o,s 9 b7 li o,~3 o,~1> 3,0 O, Ill o, I I 0 2u1 ~ 1·7 c~· LT~T&s~ ~11F~Y 21d n1 a,s 5,b l,4 1 o,s 8 b I Zq o.~4 o,os 3,3 0,14 O, Io 0 N iu I '"13 ! Cr' ( 1:-tdATf~. ~T.~ SK 10.e 277 1,h b;o 1,3 b o,s 8 'ib 3,j 0,041 0,08 2,1 O,OQ 0,10 0 0 2G i t•!:d I ( ~ ( L~1 d f R~ 1F ~, S~ I o ,5 273 8 ,0 '>. q l.2 7 o.s 7 5b 1} 0. iiq 0,08 2.0 0,10 O, Io 0 \0 lU I (lt> .l I Cll~ DHST,U/.Tf<;,''~S 1.e 2h~ 8,l s:q 3: I b o:s 7 55 l;> o,oq 0,06 1,9 0,10 0,10 0 
CLt..S Tl~ oO 
~l~ KCAL PRO f • r C'iO CA ff HG p 
' 
THI RtB t~ IA Bl> BIZ c 
2a10 ~ 10 CH• LT/~K"l RSTtR 100• 0 239 11,q s;1 o,o b o;s IO 7b t.i o.~1 0,01 1;1> 0.t 7 0,11 0 l411ll v5 Ch Kt1 ,BPLO,~/S r<Jt1 1on,o 2H 11,11 S,7 o,o b o,s I 0 7b b7 O,nl 0,07 l,b 0,17 0,11 0 2~1n1 0 0 C n~~ HSTO W/S~!N 10 0 .0 2H 11, 4 s ,1 o,o b o,s I 0 7b 1>7 o,~l 0,07 3,b 0.11 0, I l 0 2•1 010 1 C'iKN ~ISKIN\00N[ 100,0 i'H 11, a 5 ,7 o,o b o,s I 0 1b 6i 0.01 o,~1 l,b 0. 17 0,13 0 <~1on22 DL1CK y Sl' UP 100. 0 ?H J l. 4 5,7 o,o 
" 
0,5 I 0 1b 67 o.~l 0,01 3,b 0,17 O,ll 0 l4! u0 211 C 11 ~J. , ,..H/CiMK ,S ~ I ~' E 100. 0 i?H 11 ,~ s,1 o,o b o,s I 0 lb 1>7 0,01 0,07 l,b 0, I 7 0, 11 0 241 U0 1? C~IC KfN hf S 100.0 21'1 I Ir 4 5,7 o,o b 0,5 I 0 7& ~7 o,~l 0,07 1,0 0,17 0,11 0 2~1 r 1,05 Ot X,•1 £>0•1 [ :lf S 100.0 2 l'I 11,4 5,7 o,o b 0.5 I 0 7b t.7 o.~1 0,07 l.b 0,17 0,13 0 '2a1 u q e C•iX, UH lD, ;• /cl<&S ~ !ll 100.0 2H 11, q 5,7 o,o b o,s IO 7b 1>7 o.~1 0. '• 7 3,b 0,11 0,11 0 2• 1 tl40 I Cnl[K[N hf 5,RSTED 100 , 0 Cl9 t 1, 4 s,1 o,o b o,s 10 7b 67 o,~l 0,07 l,b 0,11 0,11 0 24 ~ " I 0 I G>l f .t['I R~l[D W/91( 100,0 ?H 'I, 4 s,1 o,o b 0,5 I 0 7b bi o.~3 0,07 lob 0,17 O,ll 0 2•4 t> l' 00 Roe ~ CO i~:-< l.llf tt E'I 1on,o 2 3'l 11, 4 5,7 o,o b 0,5 I 0 7b b] n,n3 0,07 l.1> 0,17 O, IJ 0 2411 7"1 ( H i T 1t, 1-' SI D, "It SK 23,z 2a7 1 11 ,?. b,3 ~I 0 5 o,s q 70 1>7 n. r l n,oq Z,b 0. 11 0. 12 0 ~~I" 711 c 1n T:d , ~Rlt.1 0 ~IS~ 23 .2 2a1 I 0, 2 b; 3 o, o s o .~ 'I 10 "7 o.~l 0,0'1 2,b O,IJ 0. 12 0 12"1U71rt Cd)., l1lIGti,r .rs 21.2 207 t 0 .? o,3 o,o 5 o,s 'I 7 ~ b7 o,nJ 0. 0'1 2,b 0. I l 0. 12 0 I 2a; •«' ll CH, r~r T, HS t. M T &SK 7,5 ?51 I 0 ; 1 ~I 2 o,o b O,b 'I bb 7 'I o.~1 0,06 2,5 0,12 n, If 0 Zb 1 t l ·; ~ T li'. L S'l•. f C 4,e 21!1 6. 7 bf., o,o e o,s 21 In I ~~ O,nb 0. 15 11.2 0,42 I ,2b 0 2~ I I I ~ .J ~ ~ C • l <,( L :; l'\l k ti> q,B ?H e,1 o,S 0. () & o,s j>I Io I flu O,nb 0,15 4,2 0,42 l,2b 0 ; b l I 1 q '..> :·~ A C ,., t ;, L L ? 1 C KL E :i 3, I ?Le 9,l 1. 0 o.o 2 o.s 14 l •1tl qr, o, nb o. I b ~.s 0,23 4,05 0 
. . - ~ .. 
Ct... 11 ~ 1 ~ ri b I 
1-1t.M KCAL PRO FAT C•IO CA FE :<G p 
' 
H~I RIB NU i'l b 612 c 
iO! ' • llJ CH.~:; ,flilO,FRY1 e«() 100,0 2'>'1 Io; b 'j; s I ;z b o;5 q 71 3' 0,03 0,07 L3 0,15 0,12 0 
1 ~~ lf.v2~ C ~'~•l r fiiY , ~~/C«~ 100 .0 Zb'I I 0 1 b '>, 5 1.2 I> 0,5 q 71 l' o.~l o,n7 1;1 0,15 0, 12 0 c 4 I '' ·"' ~ C "X r Fi< Y, i. I~ >I& S ~ I " 111 n , o 26Q 10,b ~ r ':> I : 2 b o,s q 71 1, l),n3 0 , 07 l,3 0,15 0,12 0 
, l~1 1 • 7:7 C•Jx T·t ; r P.li/U~, ~/SK \t.1a 21>Q ? .b ~,6 I ; ·~ 5 11,5 q b7 3~ 0. ·'3 ~.os 2, u 0, 1?. 0, 11 c lU! ~~ ll C"l LG, h~ , AK /f ~ &S~ I 'lo 1 2b4 9,6 5,o 1,9 5 o, 'j 9 bb 31 o • o1 0, 06 2,3 0,12 0, I I 0 2u1 0•;1 C•• ~ o~ ,1I ATFfl, l'T& 5K I 0 o 9 2 00 9,5 s; 1 3,5 e 0 ,o; Q 71 2i. o,os o,nt. 4,0 0. 17 0,12 0 l~20 i H J~~Yo UAT TRO,tH!ED 7,7 271 9 , 0 4,b s,s Io 1,1 ti 77 21 o,nc. O,Ob l,l 0, 15 0, lb 0 
' 2~171>21 5AU54Gf,PAHC4~E3 113 21'5 3,5 5, I 9,'1 21 0.'1 1 'II 4c; o,n'I 0,07 0,8 o,os c,20 0 
Cl v~TE R a2 
;<f/'I ~C~L PRO f Af C><O CA fE MG p A T ><I RIO NIA Bb 1112 c 
i!•11oa21 CHX BRoFL/fR,MT~SK 100.0 272 14~3 4;0 0;1 7 o:s I q 105 2} o. na O,Ob b,2 O,lb 0,15 0 zo1 0~04 C~1. N fS,fHY,NO S•~ lbd 219 1u,o 4 , i! 0 ,8 8 0;1> IZ '14 27 o,~4 0,09 4,4 ll,22 0, lb 0 241~10' C H IXo OR , a ~/fR,N(J s lt>.J 21'1 ) 4, 0 4,2 o;6 e 0 1 1> 12 Qq 27 n • oi. 0,09 a,u 0,22 O, lh 0 215 •" i 5 I G~ bF XLE A~ , HR0 1LE Ju,q 21'1 I 2, 5 5.2 o.o 5 I. b 11 105 q 11, 1a o, t I 2,1 0. lb 0,7J 0 2 1 " ' ~ n 3 r ' (1 p., c ... , 5lP LN I J ,q 221J IL ~ 4 ~ 1 o,o 5 1; 7 I 3 1n& C) 0. ')4 o.1u 2 ;u 0. t 9 o,e~ 0 2 b I 5 I ~ 2 •1 !l. L f T, fl LL E T, F' P. IE 1 z. b 218 10. b c, q o, o I q 1,0 I 7 119 z., o,nJ o,oq 2,4 0,1'1 O,Ob 0 2<> l I ·~ 2 0 Pl C '· Ef'E L :;< S 1116 212 Q,2 5,l J,7 I 7 o,q I 0 10'1 z, O,!O o,nq 1,1 C,05 0. 71 0 N cb I I 2) I P[<( <iROU> FRY It .6 Zl2 q:z 5:l 1, 7 17 0. Q I 0 tn9 2, 0.' 0 Q,O'I 1:1 o,nc; 0. 71 0 I-' 2bl 1'3 ·1 ?!~!. 1,fs ll . & 212 q,z '>,3 l,7 I 7 ~.4 Io IOQ • 2, 0, f I) 0. r,9 1.1 0, 05 0,11 0 0 2bJt221 Pl ~~ l ~ EL, OH ,f ~ I En t I• e 11? Q,2 5,3 1. 7 I 7 G.~ I 0 IO'l ,., 
"· ' \,) o,nQ 1.1 0. 0') Q. 71 0 
?'>1 '.-~2'i SL•:lG ! lL , 1 >' !fU I I, 7 2 ti? ll, 2 s:1 o ;o I! o:IJ 11 1 ll I} o,~l 0,0<1 o,? 0, Ob o,94 0 1~: " 121 c~c ~ aa31,2Rn7 il KD a.9 ?35 12,'I QI 'j 2,2 b o,5 12 qq 2o o.~l 0,05 5,4 0,2l 0,14 0 2"1~~17 CMX BRST,dRDED,JKD 619 215 12.~ 4,0 2,2 0 0,5 12 q4 2ii o.~l 0,05 5,4 0,2l 0,14 0 lbl 1212 0 .c Fh!Ul d.7 ?21 q;J 5, lj l,O I l 0,3 HI 12~ IQ o nc 0 ,O'.i o.~ 0, I 0 O,ll 0 ..Z • t~IS~ G1 0U PtP,f h lED q ,'.j 2)b 6,d q' 7 s,1> I u u,6 !'1 '14 17 o.~~ 0,01> 1, 1 0, 11 O,b2 0 2bll0~o & ~ VE F!~rl fRlfO w/J l·t. 2l<J 'I,\ ~.a J,l I 7 G,5 12 10~ UQ t1.~s 0,05 0,8 0, 11 0,bl 0 ;;01 l •J •1') 'l l u ~i'!S . t F ~ lfD lob Zl'I 9, I s, t> l, J 17 0,5 12 l~q 4Q ~.95 c,os o,e 0. 11 O,bJ 0 
. :;nnH· !.lf t" C Hil ~ fillf.i) ·1.1 Zlb I 3. 2 u,q o,u q I;~ I q 15 0 9 o.n1 0, 11 ?,O 0, I 7 O,bl 0 l21h19' PU~~.~~.~A~,SEP,LN ! •I 2 06 I q' :I 4 1 .I o. o b 1,8 I 0 I 118 ~ O,H o, I 4 2' 7 0,11 0,29 0 223~112 HA~ qiLS Lf A~ f Dl 3,0 .? I 0 I u • q '.} o:o b I.~ ... ISO (I 0,11 O, I~ 2, ll 0,27 O,lb 0 
CLUSTER bl 
1-E11 ~UL P'lO fAT CrlO CA f~ l-IG p 
• THI HIS 11U Bb 812 c 
2u I r . 11 t~x RR,RSTO,~T'S~ 100 ,n lq7 1 s; I j~ : :) o:o 7 0; '• 14 In'! 117 o.~4 O,Ob b;Q 0,20 O, lu 0 ~lll~'lll Crlx o~s;,u~Lu,.1~x ton.n 197 IS, I ~.o o;o 7 o,b I q 109 117 0. ~41 O,Ob b ·" 0,28 O, lb 0 24t OJlO CrtlC~E 'I e~f4ST •lf3 tuo.o 1'17 15; I lj ,o o,o 7 
"•" 
14 I O'I 47 o,~4 o,oo b;4 0,28 0, I I: 0 241 o I 21 C•tMl d~Si, B~OILED I uo, o IQ7 15, I 4,0 o,o 7 o,o I u 109 111 0. ~,,. n,0 0 b,41 0.26 0,lb 0 ~7\I U IO STEA~ TA~ TARE 11 ,q 11'1 I 0,? 5,8 0,2 II 1,1 12 109 117 o,ns 0,10 i!,b 0,21 0,8b I 2~i"%1 FR C'iJCi<./POT q,c; 197 5,b S,7 b,7 15 o,s 21 101 57 ti'~'> n,os I, 9 0. 12 0,2~ 0 Z42 Uao n T 1P.f:< E 'f, CA·,~~Eo q,5 2~? l il' 3 b,2 o,o s 0 ,7 14 IU bll n. n 1 o,n1 2,J 0, I 7 o,5o 0 2u 1.: .1 5 I ( ,n '':; , Si,. C. , ,, T ~Sic:. <;di I~~ 1 11. 'I u.o 0 I 0 7 C~5 12 or, 4<; 0. 112 0,07 u,2 O,llJ O, 11 0 ~77. 1"1 13 l!~·tl•PO T Pll/C RV ST 2.~ 18 t 5.~ 
". 2 s.o q 0,'I I 0 'll l'A t1. oo 0,07 1.1 O, I I O,bS 4 :? 73lO~ I ~ t tt._ P 1 • f:.r ? )3 PJf ? , 11 Iii! 5,'I b ;2 -:;:o q o;~ I 0 qz llA o.~o o,~7 I , I 0, 11 O,bS lj ~~!'>177 ••lqfl! ,1G,FllC:D I, 8 24.l Io, I b.b 0,0 12 0,7 14 149 bu 0. Ill t',08 1;& 0, I 'I l, •14 l 
CL LIS I Eil .,, 
r-tE:1 ~CAL P~O rq CHO c~ Ff t-4 G r 
' 
THI RIB NU !lb 612 t 
2~1u5?1 c~ x L G ,FPJEO.W/S~ 100.0 25Q Io; b s;1 I; o 5 o;& q 72 31, o,~4 0, O'I 2,b O,ll 0,12 0 C:'ijl/1bt7 Cr'X O •l ST~.il ~ O!:n, e :< I 7 •" 2<;b I 0 1 1 5,5 2,0 s o,s q b5 Jn 0,0} 0,08 2 ,2 0, 13 0,12 0 i!~ 1 l .liib TU'•A f"ID 
s ·" 2 ~e I J. I s ' 31 I 16 0,1 1 l ~4 lo o.~l o,nJ 3,8 o,.?9 o,eb G ., 
.: 01100;> f; O' .J r.;. F'1lfil 5,9 2~8 t Q , I :i,3 l, t 16 0,1 11 84 lo n, ~ s 0,07 .J,8 0,29 0,60 0 ~~ 1 '>~JI RU TJ [~ f!S 1 ,~ ~ ,f ~ IE 4., 257 a:9 4,1 5 ,2 l<J 0 ''j In l\b ?.7 0,04 0,0'1 O,'I 0, 115 O,b2 u <o l ~ " '>~ C:UTT(o<f!S H ·ff ~ 417 257 8,'1 4,'I ~.2 l'I 0,5 10 Sb i?7 o,nq 0, O'I u,9 o,~5 O,b2 0 J t \')I \l \ C~• P ~JE, ~ ~fA~[~,rR 
" . 7 25 7 ~ .q /j. q 5,2 l<J o,s IO 80 27 0,04 o,oq 0,9 0,05 O,b2 0 ?b\ ~11" C >i~;>µ JE, ·,;s 11. 7 2f, 7 '3, q 1;. 9 5,2 I q o,s I U fib 27 o. n11 o,nq O,'I o,n5 O,b2 c 
'" ' ';t:'\l 1 f'l o1C1• ,:J •' , fh lf ll 4. 7 2 c;;., ~.'? 
"• q s,~ l 'I 0,5 I 0 6b 27 0. '~' (, O. O'I 0,9 0,05 0. (·2 0 ;:~1 1i:>t?..,I) ?r 1H>· NfS 
"' 7 257 8,'I 11,<J 5,2 1'1 0,5 I 0 6b 27 O,n4 o.~<J O,'I 0,05 O,b2 0 2 0 1~11 I • AL LEtt, llP. f \0,FRY 4 • . , 257 6 1 9 4,'I s;2 I q o,s l 0 6b 2; 0. 04 n, oq o,'I 0. Ci5 0,112 0 < ~1~ 4 1 0 •~ L L~ Yf ~I f$ a, 7 2~7 8,9 4,'I '\ ,2 I q o,5 I~ e& 27 0, ~II o,nq 0,9 o,os O,b2 0 ? ' I~?·: I s~1 :;u• ~~·lf. r, r ,;o 4. 7 251 8,9 4,'1 s,2 l<J 0,5 I 0 Sb 27 o.~4 n, nq o,q o,os 0 ,I.?. 0 t! t.:-=. t? J i' S "" ut.[ d '•fS Q. 7 ?'>7 e ,., 'l, 9 5,2 11 o:s IQ R6 ?7 0 ,fl.:. 0, O'i 0,9 n,ns 0, 1>2 0 N t.: I ... ii Cf\ T;. l 511 1 · .• , ,fli t. \) ·~. ( ?J tj 6.1 ~' lJ q:6 ?.2 0, 4 I b 'i '.i 1r. n. ;. l o,n4 0,6 0,07 0. 1-'1 0 
...... : b I C., " '' ( :. f ,;· l ~1 1 1 ~ .. 5 3 .J ;>.:.,!4 ~ •I s.~ IJ , t\ 22 0.4 \6 ">5 Jn 0, 05 0. '14 0,6 0,07 0, 1>9 0 ...... (:. ~ , ,. J 1 i' .1L L ;'t."· 1 ,1lCil .F P,!EO 3. 3 ;t.;1, .~ . l s p ... 1.t.1, ?.2 o,u Iii ..,., 3 (, 0. "~ O,OQ o;6 0,07 O,o9 0 2 tJ1 '.>~· ... r, h :itL ~rt.. '_ , , q 3,J 25~ d , I s.u q . 8 N 0 , . ll> 55 3,\ o,n3 0. ,,~ 0,6 0,07 O,b9 0 .. 
CL U:>T CR bS 
HE M KCAL PRO fAT CHO CA ff HG p • THI RIB h I A 8(1 BIZ t 
i!~1 ~ s~1 CH~ LG,RSTED, W/SK 100,0 212 11: 2 s;e o;o 5 o;b 10 75 511 0,~3 o,oq 2;1 o,1q 0, ll 0 ZQI P5 I O CHICKEH LEG NF S I QO, 0 232 ) I :z 5 1 8 o,o 5 0 1 b I 0 75 SA o. ~ l o, oq 2,1 O,lq 0,11 0 2U I u> i I CH ~ LtG1 3 ~l 0 1AISK 100 . 0 23l 11 ,2 s,e o,o s o,i> I 0 75 Sa 0,05 o,oq 2,7 O,lq 0,13 0 2u1 055t Ctit LG,$l • t il 1• /SK I o , q Z20 11 t 0 5,9 o,o 5 o,o q bl 5i. 0. ry2 0,09 Z 1 I o,oe 0,09 0 Zu I v ·; 51 Cit > TH, 3 T 'I) , ''T ~SK I 0 ,z ?32 I ry , O b,5 o,o 5 o,i. 6 bO bS O,n3 n.~6 2, I 0,07 0,0 6 0 2u1 r ·~2 C H l( K t ~ ~ FS,SJE • f D A.'~ i'l'I II, 3 5,6 o,o b o,s 'I i.3 /.7 o,~2 0,01 2,b 0,10 0,0'1 0 2 ~ I td 11.' C rl X 1 S T• (I, L 1 / [) ~ ' ! ~. 'I 21'1 I I , 1 5 , 3 o,o b 0,5 q bl b] o,n2 I'). 07 z;b 0, I 0 O,Oq 0 2 1• t <' ll n c ~ .S T.I0 ,5K EAT f ll a,q ?IQ I l 'l 5 , 6 il ' 0 b 0,5 <j b.} b7 0,02 0,07 2,b 0,10 o.c~ 0 Zb l !.171 '1( 1-~ J ,. G,PJC~LE fl s' 4 218 'l , q b , 'I o,~ lb 0,5 5 b'I bQ o.~2 0,07 I,!> O,Ob l,21 0 . 2bl~l7 0 tot Wi<l•1G 1, f3 8 . !I 211\ 'I, q b , 'I o,o 11, o ,5 5 b'I l>o o, n2 (). 07 I, 5 o,no l, 21 0 za 1°122 1 Cll x L P1f , t! ST , 11 H S ~ 7,9 ?22 11, 1 4 . '1 o,o 1 o,s II 90 So o,n3 0,05 5,0 0,21 0, 14 0 24I o"1 1 c~ x . o~ s1 ~ . B~ . ~ 1s ~ 1.11 ?H 12 , s '5, c! o,o b o ,b 11 II I Iii. O, Ql 0,10 z.e 0, I b 0 . 15 0 2a 11•0 11• C r ~,o ~u .. 1s rr cK , •• rs 
7 • '' 2lb 12,5 5 , 2 o, o b 0 1 b II 81 4f> o,nl O,IO 2,6 O,lb 0,15 0 211 t r O •l I C .i ~ fll S T , R 3 T ol! T~SK 7. u .?l b 12 , 5 5,2 o, o b 0 1 b II 6 1 
''" 
o , n5 O,I O c ,ll O,lb 0' 15 0 ( 51 1'1 >b BEff , C>' I Ll ,l' u T 7.t 21 2 b,7 I> . 3 J ,8 11 o,'I I 0 7 I SQ 0. ~ .I r,ni. l; 2 n. 11Q 0 ,3b I i?7 5 1 ~ " Cit l LI a ::,> c t ~ 0 1 liUN bo 6 UQ b,l 11,b 6 ,2 1 7 I , o q b2 bn O,n5 o, I q I' q 0,07 0,18 0 2o I '> .?o I SA t'l tfl ~H Sf'( flflL O ho3 23'1 b , 6 e, o 0,2 I l 0 0 b lb <jq 57 o,ns 0. (') " 0. 7 o, ll O, Sq I lt>l '>2oQ S AFL ff'T ~~ •· FS bd 2H b ;s e,o 0,2 I 3 O,b lb '14 sr o,ns o,o u 0,7 0,1.S 0. ~'l I 20 11n 12 B A ~M ACU~ A,FL RU /fR ~.2 2lb 9, 4 5.4 3: 11 lb (I ,Q I 5 I 0 I Sc; 0,03 0,05 l,'1 0. 15 0 . 011 0 
C LL' ~ ! (?. ~ b 
I' l l' Y. C AL P RO FAT C>< O CA FE MG p • Tl• I Riil Ill A Bb 012 c 
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"•' 
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'.Tou "ji1 C1!C~ 1: ·JulJ vi:• i•fS I), l 52 Q,O 2. 9 14,4 I~ 2 1,0 I 7 4b 1140 o. ii& 0, 10 I 1 u O,Ob 0,25 2 72JrS•JI c;i o ~· s~1 · uc11 so 11P 11.0 bl ~; 1 S,b 7,4 15 7 0.1 3 0 121 2074 o. r s 0,25 0,8 n,os 0,44 
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r:,)l ' ... l ".' C ~~~fl T ( !<i , •1.J:CtiJ 2.2 H2 l, J o,u '1,l IO 0,1 l 10 36q 0. ti 3 0,05 0,4 0,02 o,oo 0 Sl ·l~2" ' ' ~llH f'lSf1'Y 2.0 '>I q I, 2 7. 0 a 12 q 0' 3 3 11 23u n. no 0. ijij 0,5 0. 0 l o,oo 0 2•j I 11> 1 Gl~St, ~ILJ ,~STt O 1. ~ lO'I 9,b <>; 5 o,o 7 o.e I q b7 31 c; O, n J 0,09 1,a 0. l 3 0. 12 0 lll JO~·· ML~ 5~~ ~( ~ o~r I tb 5 0 b z.o 5,3 11.b b8 o:o I> 52 2Qt .. _ o.~2 0, 116 o, I 0,02 0,22 0 
CLU) H.>< I q,~ 
MfM KCAL PRO fAl CHO CA FE MG p A THI R Ill t.U 6b 812 c 
Slbl ~ lD CO FFEE CAK[,C M~~ 10~.o 327. 2:0 1; 0 1b:3 1'1 0;5 b 5q 50 O,~b 0,07 O,b o, n I o,oo ~ 'i 3 ~ 1 0 t.'~ COHEE C4~ f , l •fS 100.0 322 2;0 l.O 10:1 I q o,s b su So (). ~b 0,07 O,b O, o I o,oo 0 5llU5lS Crl 0C CAKE1CPE•M FR Bd l29 I, 0 s;9 11; 5 17 0,2 4 QI 5A n • ryz 0 , 04 0;2 0,01 0,01 0 561 , 111 TAwUITO~S 3,7 32q o, 1 b,6 1,1 q I, o b bl 77 O,Ob 0, 11 l,b 0,0'1 0,!1> 0 
21s2oq3 CUBAN SANO~ICH 2.1 311 II, 5 5,2 e,s 37 o,i. 7 54 Iii. 0" 2 0 ,07 0,9 o,~4 o,oq 0 51113~6 H ~ OE J(lLY~ Dll ?. t1 '47 I ,2 l,7 l 5 I b 12 0,4 3 ')8 llq o.~z o,oa o;q · o,n2 0, lb 0 53113 011 J~LL ~ROLL, •,f S 2.q 3u7 1.2 l. 7 15.u 12 ~.4 l 58 Rq o.n2 0,06 Q. Q o.o~ 0, lb 0 
N 
· C~·J~; tr> 1-?l IJt 
-...J 
t<l:.r< WC:AL p \I(; f lH CHO CA FE MG p • T ""t l HIS "I~ Bo ill2 c 
5••0ld0 CRACKfQS, NfS I oo, o Q29 1;s 2;2 16; b 12 o;s J Z1 3n 0. ne 0,0b o,s O, o I 0. 1'.10 0 
~~Io I H • 'HllAL CllACKE RS 100.0 qzq I. 5 z.z 18 . b 12 o,s } Z1 lo 0,06 Cl,Ob o,s o, o I o,oo 0 ~32.1701 ~•IS!n S•~O,CJO~!E 10.5 415 0,1 l,Q 17; q II o,s 5 25 l~ 0. i)q 0,0} 0 14 O, o I o,oo 0 917lQ •ll R \ 1S1 ~ 5,CHOC COV u.5 425 I, l Q.O I b .b lb O.b II 41 lo; o,n2 o,os u,t 0,05 o,oo 0 
c ~u s H.R I 'l ~ 
11Et4 l\O l P~O t' Ar CHO CA f[ ~ G p 4 THI Rl6 NJ A Bo BIZ c 
5410201 CIUC~fq,(o,iA«All 100,? 364 2, 1 2~q t'l;t to 0 ;11 13 l'1 ~ o,~l 0, 11> 0. q 0,01 o,oo 0 !i44 u80 0 P~fTZtLS, ~ fS 11tb l'iO z,s 1,2 1'1,5 b 1,1 b 14 ~ 0 ,(18 O,Ob 1.1 0,01 o,oo 0 5U Q08v 1 P~LiZEL 1 H~~D }R!~G 1716 lqO z,s I, 2 1'1,5 b 1,1 
" 
34 0 0,~6 o,ni. 1.1 0. o I o,oo 0 
42J«Svo C."Sl •IUT S, qS Ti> 15.q 317 1, e 1,1 Z•J, 6 14 Ci . Q 21 43 0 ~ ,(18 0,10 0,1 o, 11 o,oo 0 
c; :, zll OO l.t. l"i-'.t1Clir•; 60'1 l~o I 1b 1,5 20,b I l 0 1 b q 24 5 0. (II> 0,0b O,b 0.01 0, 0 I 0 5•~19~~ fi!Cf CPACKERS 
"•0 HZ 1, b I'~ l? ti> 1 0, 2 7 23 9 o, nc! o, n l 0,4 o, oa o,oo 0 S1'; u'St, n ~ ' t "U' Dtll RICE e.s ]'12 I, l 0' l 22,1 a o,s 1 l 24 ~ 0,10 o.n2 1,6 0, 15 o,oo 0 q \7P ! ~ I c1q~fL1C~oc FLAV R 604 Hb 0 1 1> 2 I 1 20 I 'l 1 7 o,s b 10 ~ 0, ~I 0,02 o,o o, o I 0,01 0 917CJ 04 CA P4M€L 1C rlO C/CH CO 6t4 J'lo v,o 2 1 I 21). 'l 17 o,s 0 lo 9 o, o I n,n~ o,o o,n1 r, ' 07 0 ?75o Q7 I $1 'JSAc;E SAl<D 810 3dJ l,6 b,1 s '9 II 0,1 s H 0 0 .I b I). C. 8 0. 9 o,oe O, Io 0 S77U4 00 UG ~ Al ~ 1TEA~ 7,9 l6b S,2 0 1 1 19, j 14 1,2 ,, 46 5 O,Jb 0,44 4,4 1,el 5,~9 
" ~ Qi ~ 8l• P~ llZllodA~y 7,5 1'17 2.7 o,s 2o,7 b 1, 0 7 28 >. 0,12 0,09 o,'1 0,02 o,oo I Sllc•hO "'tltJ A TO •S T i,,6 4011 3,S 1,1 I 6; 5 q O.'I 6 51 9 0,!0 0,07 o,9 ~, o I O,Oo 0 S•t•Z O• (JoA~ CA•C•[RS boU 3Pb 2.0 I, 6 2 0,0 16 n; J b 70 n n, n I ~, o I (J, 2 o,n1 o,oo (I 5~J31i"ll CQ),('t 0 , ... 1< LE ~,~ ·r 5,5 «0 ] 2, I 3. 4 I b ,'I b 0 ' I> 2b ur ~ ~.or () • ''4 I 1 1 0 • Ob o, oo 0 5l'.>L· 2v0 ~ICE,p t ! fffil,~1[ ". ') }'IQ I. s 0; I 22,q 5 0,5 5 23 (• o, ! I C, o I 1,1 0,02 o,oo 0 
'))lOSOC C• t(' ( S .•I P UFF coqN 4!5 J?o l.b 0 ,!> 22.2 5 o:o 19 23 0 0 .~I 0. 71 1.1 O,b1 z. 3a 20 
Clt.: S T[I? ,.1 ~5 
I 
i- l1'1 KCAL PRO fAT CHO CA FE '1G p A THl Riil t1IA Bl> e 12 c 
~ ~10100 8UTTER C~ArKERS 100.0 ~5a 1 ~ s l;'I IQ ; 7 32 0;1 4 57 ~It o.~s 0 .~i> 0;1 o,oo o,oo ~ 
'>)i:l 100 C•1CC (;ll tl~ ~ AR J ... UTQ 1,2 5,d 12, 0 3 t 0,1 7 H 611 0,02 o.~s 0,1 0,01 o,Cl Q 
s11v100 S'lo! T l :OR 41 '1 1 i'"lUT!lTR 1o7 usq 1,1> Z.'1 lo.I 6 2,1 
'I 75 Ti. 0,23 o.l~ 2.l o,uo I, IS 0 
(Lt.:HEP 1<11> 
,.;~~ K~4l PC!O f41 CHO (4 FE MG p • THI RIB t.iU Bo BIZ c 
5 ~ ; t j v,., r: t4 ~ f_ ! F. c ~ l c ,.; l-l ~ 1~ n . o U79 2;l ";u 1?.; b 7J 0 :" 7 b5 7c; n,n6 0,07 o,e o,o o o, :!? 0 N lle~J2 0 " ll 'I r.~ LT :;,1y l'IK I, 7 ;1 :1 l. 2 i' I I 7 I b bC, •) ,2 2l '11 19 0. !l 0,17 1,c? 0,09 0, I q 0 Vl ll~H .\t ~!...it:,;;·,\ ti i. :: 11l)C ~R ! . t ~ 11 ~:I s. '! I ! • ~ o~ 0 , I 6 57 I Qq 0,02 o,oe 0,2 0,01 Q. 11 0 CX> ~,;~ ·· 3 r,r: S[ ~~ !E .·i'f ~ .~ 1. 2 c, ., ~ 3.J c. 7 3. ~ 2r ., 1 . q ~2 I 0'1 'i 0. I 7 (\. 04 1. c 0,01 o.oo (I 
CL VSTfR l '17 
HEH KCAL PRO fAT CHO CA fE HG p A TH( RI5 NIA Bb Bil c 
5U)~50Q CRACKER 1 SALTl~E 100.0 413 2; I 2:s I b;s 5 1;1 0 21 I_\ o,io O; 11 o;9 o,oo 0 ,oo 0 5~2~2~1 LOSALT1SALTINES 81!·8 jjl) 2.1 2,~ lb,5 5 0,1 5 21 Q 11.i (I 0,11 o, 'I 0,02 o,no 0 
'1171JOO FUDGE NFS 11.e 4)0 0,9 l,7 11 1 0 IQ 0,1 II 26 Q 0 .(ti 0,0l 0,0 0,00 O,OJ 0 91711 01 CHO C FUOGEICHOC CO ll.8 ~30 0. 'I l,7 11,0 I 4 0 1 3 II 2b n 0, I) I O,Ol 0,0 0,00 0,01 0 51 l b6~·' ZWlf.hlCK In, I •2' z;s 2, I 17 ,b l 0 , I b lb 9 O,~I o.nz 0 ,2 o, o I o,oo 0 
•l?i•Z5 LE~ ON BARS 5•8 ~ ~o 0.1 1.0 18.2 ) 0,2 I I 0 1 A n ,112 0. 0 j ~.2 0,00 0,05 0 
CL\;S Tf.? 196 
11t~ ((AL P~ O f AT CHO Cl FE HG p A Tt1 I HTB r;J A Bo 812 c 
5U(•)J C I :>llT Cl<ACKERS 100 .0 Q]9 2;1 l;o I b: I ~ o;b 1 20 0 0, I I 0 ,118 1,0 0,00 o,oo 0 ~"JD7J~ CHACKE~. ~ ·rzo 100.0 4)'1 Z.I l,o 1 b 1 I 5 ·)I b 7 i!O I\ 0, I I 0,08 1,0 o,oo o,oo 0 5ijJJlvO SO~A CRAC xER 100,0 ~ ~q 2; I 1,0 I b 1 I 'i 0 1 & 7 20 ;. 0 .11 0,06 1, 0 o,oo o,oo 0 5U!IJJO OYSTEH C~AC~ERS I on, o 111<1 2, I 1,0 lb, I 5 o,11 7 i!O Q 0 .11 n, Oii 1, 0 o,oo o,oo 0 S '1?. •' I OZ MAT Zlll•!llGERM CR4CK l'ld 1n1 ?..l 1,0 15 ,'l 5 0,1 q zq Q 0 .\il O,O'l 1,0 o ,o I o,oo ~ q, 1111>~0 COC Jll UT/C110C COV 1s.e qJe o,o ~,o lb,11 II CJ I J I b I & Q 0. 0'l o,oz o,o o,oo o,oo 0 11 n1u 1J1 c~s .- •£,1/FCloOAl1T /CHO G•Z •52 1,1 . u,b 14 IQ n ~ ·,J Ii! 30 0 n, o 1 0,03 o,o 0,01 0,02 0 ~a ·• 3il~ P l~ T ~1HTEfio,J E LL1 5 ,5 · ~~ 2. il 4 ,<l 11. 2 0 0 ,2 I b 40 I o.~a 0, 0 6 9 •I o,~5 o,oo 0 
CLUSTER .. \99 
' '· 
Ht°M -.oL PRO FAT CHO CA FE !o!G p A THI RIB r.IA Bo 812 !: 
1;1 s;Q • 0;3 ~ l3 4~ la o, nj! 0,2 0,04 o,oo 0 5•• '' 103 Ct.J q ' l ·C"EESL Cl:X PS 1·10. 0 52q 11,1 23 o.~1 
5 ~ ~·JIJ Z Cu"'' C"I ?S 100.0 !>29 I, I ~.o 11,1 23 0,1 13 •o Ju O,~I 0,02 0,2 0,04 o,oo 0 
~ ;7 u 5o~ MILK CHOC/~UTS 17,5 SC) 2,b 1,0 8,2 32 o,J 13 54 l} 0,05 o,os o,9 0' 01 0,01 0 Ql70l5n CARO~ c•~DY/NU TS 1 .... ~ 5•1 2,b 1,0 a1 2 )2 0,1 18 54 So o, ii I 0,0& 0,1 0,01 o,oo 0 ~l2JJ91 cc n ~IE10AT~[ A L 9•5 SSS 1,4 lj, 2 14,5 9 o,& I 31 39 o,~4 0,02 0,2 0,01 0,02 0 
112 0J oo BBQ PuTAT O C~ IPS 5.7 Sbl 1.a 7.l 6.l ., O,b I 7 )b bQ 0,0l O, Ol 0,1 O,Ol o,oo fl 
(\USl~ ~i 20 0 
11f.H HAL PRO FAT CHO CA FE HG p A THI Rl6 NIA Bb 812 c 
54ull I 0 I SAL TY S'IACKS 100.0 518 o: '1 s;5 11;& 2 o;z q 14 ,, 0,92 0, 02 o,3 0,02 0,00 0 
§~~ut ~ 7 O~!J~ FL S"At~S Ho, o 5 I.~ 0,'1 5,5 11, ~ 2 o,z 4 14 
" 
o,n2 o,n2 I), 1 0,02 o,oo ~ 
S uu~ 1 1t C Oq~ -CH[( Sf PUFFS 1 0 I~ t 0 -;1a 0. 'l 'j. 5 I I ,b 2 0,2 lj I~ i. n .n2 r1 , n2 0,3 0, O.! o,oo 0 
t;1~u ~l l ·l ~ C:t .... 14 P1.I~~.; 1 00 .~ S18 o:<i s ,s 11 ;o i! 0 ,?. jj 14 
" 
o.n2 o .~z I) I 3 o,oz ~.oo 0 
S b 11 700 11QQ•JL( , R l CE, CJ OK ~ 7 • .! Sil \l • G 4,b lu,b l o,s I II ~ !'.I , ~o o,oo o,o o,oo o,oo 0 ;~~'125 PE?Pf;l0 'il lb •l 5lu ~.o 8,9 0 ,1 2 0 I 3 3 22 n r.. ~ C> 0,05 0,9 0,05 O,u7 0 
~Sl<Cl2 df SA0SAGf,S HK EO,S ' ~ . 3 53u u;o a,~ 0 ,7 2 0,1 l 22 1\ ~.~2 r,os 0. Cj n.~s 0,41 0 f.31 l . .; ·111 H At '1'·1qA I ~t tH lf : 5 . 1 Si?. <1, 0 9,,, l; l 1 ') I 0 0 0 1 ~ o. ~ o O. 4~ n c,o 0. •)0 C•, Oo c N ~:;3 Q l \1~• o.>1E S1t f LL , lH~ ') OO l. 2 0. 7 6,R l •) . l l IQ n ') . tlb Q, 0 I~ (J , !> o, O I 0, Ot: 0 \JI 
\0 
1 ~, 7 tl ~ ; n ' •E n CoJOCO L Aif. ll.? sze o; 5 b ;i, 11; 0 5 o ;b 20 27 ;. 0, ~ I o,os 0;1 o, O I ll,08 0 7J c<' I 10 P flp; :; L£S q,9 53b o, 9 b,3 I 0 I) 7 o,z 1 l ?.b l 0,03 I) ,01 0 ,'I O,Ol o,oo 17 22~u1 a ~ 5AC0~/51DE P ~R K <j, 8 SQO 5,U 6, 5 o,o I o,l 4 29 0 0 .11 0, 0 1 1,1 O,OS O,Zb 0 s~ ~D I04 ss ~ ·~ P ~ UT,S UG AU ;, q 524 1.2 2,0 I 5 ,4 7 0,2 18 16 0 0,02 O,Ol 0 ,Cl 0,04 o,oo 0 
C LU ~TER 201 
.. t:1 ~ CAL P ~O F~T CHO C4 FE ~11; p • T 111 RIB "IA Bo iH2 c 
504 n ) ) O POFC ORN, NfS 100 .0 bl?. 1;1 5 ; I 9;o 6 o;s 17 53 2, o,oo O,QQ 1 , 0 0,01 o,oo 0 S ll ~ u lH CrtH SE POPC 0R:1 I oo, o b\2 1. l S , I <i ,o 8 o,s 17 53 2, o.~o 0,04 1,0 O,Ol o,oo 0 Q? 1 I '•'>O l'lx tl :JT 111 S ~ELL II• 7 b 4 :S 2; I I O, I Z,l 23 o,b ll Ml {> 0,09 O,nl o,z O,Ob 0,0Q 0 Ul 1 C7 J~ Fl l H f A T S , rlA{~ L ~U T 11 • 3 t: l ~ 2. 0 9,6 Z1 b 3l n, 5 29 53 p o . ~ 1 n,no 0 1 I O,O 'I o, oc 0 ~2 ! i ' ' 1Jr• ..oA L 'UT 5, U'I S4L TED IJ •I t>S J 2 • .l 9,8 2,u 2 1 Q ' 7 n s• c; o .n5 o,n2 0 1 I 0 .11 o,oo 0 ~ZI I~ .;. ~ • •l!.. '< l'T :; , ~ L A C K q,o oZe. 3. s 'I , 4 2'" 2 1 2 I 0 3C 'II UA 0, OU 0. r. 2 v, I 0,10 (/. oo 0 4ll u8oo H JC ~ OoY N~ TS 7d b7' 2: 0 tu .z 1.9 0 0 .4 2a 5l n 0,14 0,02 ~.2 0,01 o,oo 0 
C ~ ~t STE R 
.! 02 
>1 £. >1 ~ C 4L PR ~' fA T CHO CA FE '1 G p • Tt-> l RI B :1 1A Ob 1112 c 
S~g o J n z P 0P CO R~ MA ~ Gt3•LT 1on , o 5~ 0 o.? 8;1i s; 1 5 0;2 b ll J<;11 0. ~I 0,02 0;1 0,02 0,01 0 ~13 1> 2 Q t >FlL LA '.D A!Sl S ~UC E 5,5 ~ n 0. 'l I o 1 8 c, 2 II 0,1 I 2<l ~s;. n,01 0,0l ~,o O, ~i' 0. 18 I l i.' ll J ~ O CiFr,>\ L!G ll r P,Df; ~ .9 1: 5t Z,l a, a l,l 6 1 0,1 6 7J lJ \ Q , 11 2 o, I I 0 ,1 0,01 o, 1e 0 ~J S•JIO S~~ rST/PN~ f/ O AT 3 . 1 ij<j4 2 . q 5 ,2 10 ,0 2 ~ 2,1 16 2a 4 7 i. 0 , I a o. o ~ 2,4 0' I 'I 0, 14 t l 5354210 ei; <FSl 5A ;., QA T, ns1 l ti 4 qc 2 :9 S, 2 I o , 11 24 2.1 18 24 ~7" 0, 14 o,oq 2,4 O, I '1 O,la D 
').i? f' t: 'lC C~ tCC/:>JCt cE c c o ~ ~ l• I ObU I ,b ~. 2 1~ .Q J O 0:1 Io U2 41 !> 0 .12 D, I 7 I. b 0.11 o,oo 5 5.1~ " ! l i.' L' if_ T • ·- ~ ~L :- 'U' r" 1! tl ? 06 ) 1., 
" . 0 "> .. 2 l : lj 'I I l ,6 ,0 'II ao;c; 0. 14 ·l, 15 I.ti 0. 18 0,55 s 
CLIJS I ER :n ~ 
Ht.I-I ~CAL PR O f AT CHO CA FE 'iG p , TH I RIU r-. 14 6 b bl2 c 
ss: otoo PA " C• ~ E5 PLAI ~ Io~, o 211 J: I l ; o I 4: ti qa o;b 1 bO ~t 0.10 o, I 2 0,6 0,02 O, I b 0 2721 ~ 1a Bll f/ NJ ODL [/C ~ EESC 11. 6 22 ~ t.. 8 2,0 2;2 34 0,1 b 52 ~.gl 0,05 0. 'I 0,07 0. 3Q 0 
52 '\l i ~ I Q ll J FF J r1 , iH T>1 fAL ~. 5 .?lb 2. e 2,9 l 'i. 9 b~ O,b 9 50 J _j o,~'I O,IO 0. ti O,Oi! 0,06 0 
2b1111 0 l S 11 ~l'' P ,tl i1 / 8 ~ T FRIE ,, • 0 230 ti , 1 s,o s;~ ll o,9 18 79 Q' O,nl 0,04 1. l o,~4 O,ll 0 2bll~ O O 3~ P l ~ p NfS u.o 2 lO 8.1 s,o s,s ; I o,q !& 79 a, o. n} n , oq 1,1 0,04 O,ll c 
11111010 ICE ~L K CHOC COAT lol 2~5 l,b 5,7 11.1 57 o, I 7 41 2Q 0,02 0,07 O,I 0,02 0,27 0 
CL iJ SIER ' 2 0 • 
:1t~ KC4L PRO fAT CHO 0 FE •1c; p • THI RIU NU P.b 81 i! c N CJ' 
552 !t l ·1 H .... ~~1 L f 5 t'l ~ t~J ! nn, I') i?75 1:2 }.'I 13 : 2 ~ 7 n:~ 1 !25 6~ o.~7 o, 11 o,q 0,01 O,Ob 0 0 
sszn~)O coq ~H £AL ~AffLES 18.7 272 2; l l;l 1~;q 75 o;s 7 117 1a 0.11 0,07 o;'I 0,03 n,01 0 1u••C J ' CMEESE 5uko SA~~ l 2· 8 217 •,c 3,~ 12,8 l O I o,b q 115 101 o.i o ~,I I o,s O,Ol o,cs 0 Zl>2 0 SO I ~Of,CAVl4',C4~~fD 11, 2 261 I 0 1 q 51& 115 '18 q,z I~ 12& 7 t o,no o, 5~ 1.0 0 .11 7. 12 IC ~5nlQ11 C'<fPf 2·b 225 3,2 J,2 I qt ~I 'ib 0,1 b II & II j o,nJ o. 01) 0,2 0,02 0,20 0 5~l\1~}U P4'C~~Es UUCK~~rAr I• 5 200 l.~ 4,& l 1. q II o 011> 15 lb'I llr, o. ns n,10 o,q 0, 13 0, 1'1 \) 
I •Vi!'·' :) l CL.) PACti C"H S~ !II I• q 2b1 &;b s,1 b;b \8& o,J II 150 1o;,. n,~I 0 .17 o:o 0, O'S O,a6 0 ~2\U•OI "Vffl~oil•A~ I• 0 2~1 l,0 l,6 l&.S 5q I. q 121 155 RR 0. <•7 0,10 l,b 0,10 o,oo 0 
Cl.U!> llR 20') 
11tH KC~L PRO fAT CHO Cl FE HG p A THI R 111 NIA Bb 812 c 
553 GIQO PL fRENCH TST,~FS 100,0 l'IQ q;o 2; ij 1s;1 52 1;0 a 7l I~} O,Jl 0, 18 1,q 0,18 0,55 0 5l•>OIO CrlOC FILL CMf.PfS 5d l 73 2,s l,l l&,l 5& o,s 1 l bQ A I o,ns o, Io o.l v,02 0, 18 0 11ll ~2n ~IL~ co~o 5 41 OIL •• 7 I~ I 2,5 2, 7 I 7, o 8~ 0. I 8 7'l I 0? 
0 • '" 
0. ll 0;1 0,02 O,lq I Stt~ · 11'>S c c~ t 1 ~:. 1.. '.J'.}t1P!_l :Hi ~d l'l•) 3.1 l,l l 1>.~ H 0:1 l 0 4~ ll11 ~. 1 i) o, l 'l o.~ {I, l\Q '),I} c 
tL 1.; S T (;? 2\& ---·- ·-
MLM Kl AL PRU flT CHO CA FE M!i p A THl idt3 ~u Bo 612 c 
SSl !• I OC> ttH;)E. ffl TOAST 100.0 1~11 11,0 2; II 1 s ;s 52 1;0 8 7J I~ j 0, 1 l O,te 1;q O,Ol 0,20 0 2r1~01n ~~C~E~EL/P~STA/Pf4 5 .b l~A 5,'I 11,b 6.6 57 0,6 111 62 l\q o,n2 0. 0 7 I, 7 0. 0(> 1,20 I I le I 11 i I p ·JOv l ;:G, U~E ~t), H111>l !l. b 11>1 3. 0 .I. 2 1s;& bl 0; (> 10 hi 1111 n .nu o, 11 0, II C,OS 0,20 I 5820 730 TOS T •100, llf A;l&CH 11, Q iao 5.2 2;11 111,6 &4 I, S Z5 105 9j 0,\2 0 ,(19 0,'1 0,08 0. 011 0 27~~nq1 SHRi"P&h~oCCoL! lo7 I q 7 9,5 o, II I 1 2 llb 1, j zo I 011 hi O ,n I 0,02 0,1 O,Ol 0, I&! l ~SJCl~b 'lf/dll TOSU:>O 1.s 177 o,2 s;1 1,1 \II 1,1 Jll 6a lOl o.~s '>,no 1. l 0, 15 o,so I ;a1n 13 RIC( CltEESF CSRLf 2.s 17A 3. 'I l,& 12,7 I 011 0 ,11 20 65 12;> o,n7 0,10 o,q 0. 011 O,QO I ~7•~·.1~0 l O~ STt q CA>,fil•1FSE 2.~ I & 7 10 .2 b,O l ,11 JO o,s ll 1ne 'lo 0.10 0,01 1.1 0, 11 0,27 I lbl: <lJ 5 S••lt ·1p ,sru•1Eo ?, •t I~ r. 11 , J 11;0 3: Ii 11'1 1,2 211 122 12;> n. n 1.1 o, 011 1.2 0,08 n,12 1 2~J5l?I ~·.c11ovr, c ••,.. Eo z.o 11b I 0, 'I s,11 0:2 '15 l,1 11 11'1 lln 0 •• 12 o, Io l,7 o,oe q. ss 0 Zbl~ O ~Q t h (rlOyY,NfS 2.0 l1b 10.9 S,9 0:2 95 I. I 11 119 11il 0.02 0,10 3. 7 0,08 u, SS 0 
ClUSTlR 2iJ7 
11l11 KCAL PRU FAT CHO CA FE llG p A THI RIB "IA 60 812 c 
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